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Abstract
Adults who stutter (AWS) are reported to have increased levels of anxiety compared
to adults who do not stutter (AWNS), particularly in social interactions (Kraaimaat,
Vanryckeyham, & Dan-Baggen, 2002; Mahr & Torosian, 1999; Messenger, Onslow,
Packman, & Menzies, 2004). However, the level of perceived anxiety in AWS ac-
cording to specific speaking situations has not been critically evaluated. In addition,
most studies addressing state anxiety (i.e., communication apprehension) are based on
self-judgments (Craig, 1990; Craig, Hancook, Tran, & Craig, 2003; Ezrati-Vinacour &
Levin, 2004; Gabel, Colcord, & Petrosino, 2002; Lincoln, Onslow, & Menzies, 1996;
Messenger et al., 2004; Miller & Watson, 1992; Mulcahy, Hennessey, Beilby, & Byrnes,
2008) which have not been verified using a physiological evaluation of anxiety. The
present study sought to examine the relationship between a physiological measure of
anxiety (i.e., cortisol) and perceptual judgments of communication apprehension across
different speaking situations. Ten AWS aged between 19-62 years, and ten sex- and
aged-matched AWNS provided salivary cortisol samples during distinct speaking sit-
uations across a one-week period. The speaking situations consisted of (1) speaking
face-to-face with a friend, (2) speaking face-to-face with a single stranger, (3) speaking
in front of a group of four strangers, and (4) speaking to a stranger on the telephone.
Each participant also provided self-perception assessments of their perceived anxiety
levels using an adaptation of the Speaking Task Response Scale (STRS; Bray & James,
2009) before and after each speaking situation. Results of the cortisol analysis revealed
no statistical difference in cortisol levels across the four speaking situations between
AWS and AWNS. A significant difference was found between self-perceived anxiety
levels in the pre-speaking situation between AWS and AWNS. Speaking face-to-face
with a friend was perceived by the AWS to result in the lowest level of anxiety com-
pared to the remaining three situations. Correlational analyses revealed a significant
relationship between cortisol levels and self-reported anxiety in the AWS group but no
such relationship was evident for AWNS. On the basis of the combined results from the
8
cortisol and self-perception analyses it can be concluded that AWS differ from AWNS
in their communication apprehension, most notably in regard to speaking in any sit-
uation other than a familiar person (e.g., friend). This difference between AWS and
AWNS is most evident in measures of self-perception, although it is likely there is an
associated physiological contributing factor.
9
1 Introduction
1.1 Definition of Stuttering
Stuttering is described as unusually frequent speech disruptions which are not expe-
rienced by normal speakers, and are probably derived from a motor speech disorder
including phoneme, syllable, and word repetitions, phoneme prolongations, airflow and
voicing blocks in the flow of speech (Bloodstein & Bernstein Ratner, 2008; Guitar, 2006;
Ochsenkühn, Thiel, & Ewerbeck, 2010; Robb, 2010; Starkweather & Givens-Ackerman,
1997; Wendlandt, 2009). There has been no consistent definition of stuttering which
identifies all of its symptoms (Bloodstein & Ratner, 2008; Onslow, 1996; Perkins, 2001;
Ward, 2006). Wingate (1962) described stuttering as a
disruption in the fluency of verbal expression, which is characterized by
involuntary, audible or silent, repetitions or prolongations in the utterance
of short speech elements, namely: sound, syllable and words of one syllable.
The disruptions usually occur frequently or are marked in character and are
not readily controllable (p. 488).
Conture (1990) describes stuttering with certain clinical observation as
speech like many other human behaviours, is occasionally produced by
speakers with hesitations, interruptions, prolongations, and repetitions.
These disruptions in [. . . ] ongoing speech are termed dysfluency and the
frequency, duration, type, severity, and so forth of these speech dysfluencies
vary greatly from person to person and from speaking situation to speak-
ing situation. Some of these speech dysfluencies, particularly those which
involve within-word disruptions (such as sound or syllable repetitions) are
most apt to be classified or judged by listeners as stuttering (p. 2).
Another way to characterise stuttering is to adopt the terminology used in the Lidcombe
treatment program (O`Brian, Onslow, Cream, & Packman, 2003; O`Brian, Carey, On-
slow, Packman, & Cream, 2009). This terminology divides stuttering behaviours into
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three categories: (1) repeated movements (syllable repetitions, incomplete syllable rep-
etitions, and multi-syllable unit repetitions), (2) fixed postures with audible and with-
out audible airflow, and (3) verbal (e.g., starters) and nonverbal (e.g., movements)
superfluous behaviours (Packman & Onslow, 1998; Teeson, Packman & Onslow, 2003).
Most definitions of stuttering seem vague and indefinite.
Adults who stutter (AWS) also display associated symptoms such as struggle reac-
tions, speaking on inhalation instead, parakinesias, fixations, visible or audible tension
in the form of associated physical movements, as well as avoidance behaviour such as
substituting words in order to avoid words that may be stuttered upon (Bloodstein &
Bernstein Ratner, 2008; Guitar, 2006, Wendlandt, 2009). Further symptoms include
facial grimacing, and obvious fear and anxiety during speaking, and anticipation of
speech failure prior to speech attempts (Sheehan, 1970). The overt symptoms of stut-
tering combined with the covert behaviours can contribute to feelings of fear, shame,
guilt, anxiety, hopelessness, isolation, and denial as an analogy of stuttering (Sheehan,
1970). A classic way of depicting the overt and covert aspects of stuttering is in the
shape of an iceberg (Sheehan, 1970). The tip of the iceberg is formed by the overt
audible and visible signs of stuttering that rises above the water level. Nevertheless,
a greater and more detrimental impact is the portion that is underwater, which can
greatly impact the AWS` life1. Beyond these measurable factors, people who stutter
often experience psychosocial and emotional issues caused by the overt and covert be-
haviours of the disorder (Bloodstein & Ratner, 2008; Guitar, 2006; Kaplan, Anderson,
& Graniats, 1993; Klein & Hood, 2004; Klompas & Ross, 2004; Robb, 2010; Sheehan,
1970; Yaruss & Quesal, 2004a).
Another way to define and distinguish stuttering from other dysfluencies is to mea-
sure features of stuttering, such as the time since onset (symptoms must have lasted
longer than six months) and the frequency of dysfluency (more than 3% out of 100 syl-
lables must be stuttered) (Conture & Curlee, 2007; Bloodstein & Ratner, 2008; Ward,
2006).
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Figure 1: Iceberg analogy of stuttering (Sheehan, 1970). Source:
http://www.speechhelper.com/
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1.2 Theories of Stuttering
There are a wide variety of theories to describe the etiology and nature of stuttering.
One of the classic theories is the Diagnosogenic Theory proposed by Johnson (1942).
According to this theory, both children who stutter (CWS) and children who do not
stutter (CWNS) exhibit normal speech dysfluencies such as repetitions and prolon-
gations. Johnson believed that the origins of stuttering were triggered by the child`s
parents` or another close communication partners` misdiagnosis of normal dysfluencies
as stuttering. Subsequently as a result of this misdiagnosis, the child becomes more
aware of these speech dysfluencies and tries to avoid them, and becomes consequently
more anxious about speaking in general (DeNil & Brutten, 1990; Vanryckeghem &
Brutten, 1996). Thus, while the original diagnosis of stuttering may have been inac-
curate, the misdiagnosis might trigger actual stuttering (Johnson, 1942). This theory
has been revised many times, but remains one of the most often cited in stuttering
research.
There are different classification systems of theories of stuttering. Most theories
can be generally divided into Breakdown Hypotheses, Anticipatory Struggle Theories,
and theories explaining stuttering as an Instrumental Avoidance Act (Bloodstein &
Bernstein Ratner, 2008). A representation of the Breakdown Hypothesis is the De-
mands and Capacities Model (DCM) by Starkweather, Armson, and Amster (1987).
This theory states that dysfluencies, as well as real stuttering, emerge when a child`s
capacities for fluency are not equal to speech performance demands (Guitar, 2006, p.
119). Andrews, Hoddinot, Craig, Howie, Feyer, and Neilson (1983) assert that stutter-
ing develops from a balancing problem between the rapid development of neurological
capacity of the brain and the demand of the external environment (such as fast-talking
parents). Permanently high demand for perfect speech in combination with very lit-
tle support from the parents in adapting their speech towards child-directed speech
during early stages of language development can result in stuttering (Sheehan, 1970).
A particular strength of this theory is the acknowledgement of the variable nature of
stuttering in explaining the interference of speech, language, and motor limitations
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and environmental demands to create each individual case of stuttering (Bloodstein
& Bernstein Ratner, 2008, p. 56).
An example of an Anticipatory Struggle Theory is the Theory of Communicative
Pressure (Bloodstein, 1958, 1975). Bloodstein asserts that stuttering begins as a re-
sponse of tension and fragmentation in speech and causes the provocation of continued
or severe communicative failure in the presence of communication pressure. These
frustrating moments are not necessarily dysfluency-specific; they can be caused by
any other delays in developmental articulation, language or speech problems. If the
child is repeatedly exposed to situations in which he/she is misunderstood or bullied
because of poor speech, he/she might begin to tense his/her speech muscles or in-
terrupt their speech. Furthermore, internal and external environmental factors may
also compound the impact of these frustrating moments, such as unrealistically high
parental standards of speech, speech pressures (e.g., in competition with siblings of
higher speech-language development, excessive praise for good speech, or identification
with linguistically higher sophisticated adult speakers). Furthermore, certain person-
ality factors and traits (e.g., temperament and ineffective coping strategies) can make
a child very vulnerable which can lead to anticipatory struggle behaviour (Bloodstein
& Bernstein Ratner, 2008; Guitar, 2006). Perkins, Kent and Curlee (1991) suggested
that stuttering occurs when the variables of speech disruption and time pressure come
together. This situation results in a loss of control that coincides with the production
of dysfluent speech (Perkins et al., 1991).
An example of an Instrumental Avoidance Act is captured by theApproach-Avoidance
Conflict Theory originally developed by Sheehan (1953, 1958). According to this the-
ory, AWS are caught in an intrinsic struggle between the desire to speak (approach)
and the reluctance to be embarrassed by stuttering (avoidance). Consequently, speech
anxiety, as well as a lack of ability to resolve the inherent conflict between speaking
and remaining silent develops, which leads in the end towards stuttering (Miller, 1944;
Sheehan, 1970, 1975). Bloodstein concludes this clearly suggests that stuttering may
have its origin both in the learning of speech anxieties and in unconscious personality
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factors (Bloodstein & Bernstein Ratner, 2008, p. 63). Another study looking at an
AWSs` avoidance behaviour is the Conditioned Disintegration Theory by Brutten and
Shoemaker (1967, 1970). This theory is based on principles of classic conditioning
and explains that stuttering occurs as a result of negative reactions by listeners to the
speech of a person who shows dysfluencies. This again results consequently in avoiding
certain sounds and/or words by the AWS, and can then even contribute to avoiding
specific speaking situations depending on apprehension of stuttering severity, which
may lead to further dysfluencies and higher anxiety arousals in general (Brutten &
Shoemaker, 1967).
1.3 Anxiety and Communication Apprehension in Stuttering
Anxiety is a multidimensional construct which can be divided into three components,
(1) verbal-cognitive, (2) behavioral, and (3) physiological (Marks, 1987). Freud (1936)
defined anxiety as an emotional state that includes feelings of apprehension, tension,
nervousness, and worry often accompanied by physiological arousal.
The verbal-cognitive component refers to self-perceived worry and anxiety based
on subjective reports of former or present emotional reactions to different speaking
situations or events. The behavioural component is linked to avoidance and/or escape
behaviour (e.g., looking away instead of holding eye contact, or avoiding certain dif-
ficult speaking situations or persons). The physiological component includes physical
reactions of the body such as sweating, blushing, heart rate rising, or cortisol changes.
A person who stutters (PWS) may or may not show all three components at once, but
often do (Guitar, 2006; Marks, 1987; Menzies, Onslow, & Packman, 1999).
When undertaking research related to anxiety and stuttering it is important to
distinguish between anxiety as an emotional transient state which is influenced by a
condition or situations (e.g., a certain speaking situation), and individual personality
traits which refer to a person`s inherent level of anxiety (e.g., resilience or coping
behaviour with difficult situations) (Bennett, 2006; Cattell, 1966; Lincoln, Onslow, &
Menzies, 1996). State anxiety is a form of anxiety specific to a given situation, and may
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be influenced by factors associated with social interaction (Ezrati-Vinacour & Levin,
2004; Spielberger, Gorsuch and Luschene, 1970). In contrast, trait anxiety correlates to
a general level of anxiety of an individual, and develops gradually over a longer period
of time (Ezrati-Vinacour, 2004; Menzies, Onslow, & Packman, 1999).
A specific type of state anxiety which is directly associated with speech is communi-
cation apprehension (CA) (McCroskey, 1978). CA is a subjective, affective experience
(McCroskey & Beatty, 1986), which rises over years, while expecting and experienc-
ing negative feelings associated with communication (Blood, Blood, Tellis, & Gabel,
2001). High CA has been found to negatively affect desirable outcomes in interpersonal
relationships, in work environment, and also in educational environment (McCroskey
& Beatty, 1986). Another form of state anxiety which often co-occurs in PWS is so-
cial anxiety disorder and social phobia. The term social anxiety disorder is commonly
more used than social phobia, but the two terms are interchangeable. There is a long
history in psychiatric literature of case reports of stuttering and social anxiety in PWS
(Kraaimaat, Vanryckeghem & Van Dam-Baggen, 2002; Lincoln et al., 1996; Mahr &
Torosian, 1999; Stein, Baird, & Walker, 1996). Iverach, O`Brian, Jones, Block, Lin-
coln, Harrison, Hewat, Menzies, Packman, and Onslow (2009) found after surveying
92 AWS and 920 AWNS that AWS have a 34-fold increased likelihood to be diagnosed
with social phobia, generalized anxiety disorder, or panic disorder.
The verbal-cognitive component of trait and state anxiety according to emotions,
fears, and anxiety towards stuttering and speaking in general (as well as speaking in
specific situations) can be measured by a variety of self-reported questionnaires. A
list of these questionnaires can be found in Table 1. Social anxiety can be measured
by various questionnaires, as shown in Table 2. In contrast, social phobia is clinically
diagnosed categorically with an Axis 1 diagnostic interview or a computerised version
of such an interview with some research.
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A number of studies have been undertaken for the past 40 years examining var-
ious aspects of anxiety in PWS. Features of both state and trait anxiety have been
considered. A summary of these studies is pictured in Table 3 and 4. Table 3 lists
studies that are found based on self-judgments of anxiety. Table 4 lists studies that
have involved physiological assessments of anxiety.
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A considerable amount of studies have shown evidence of a relationship between
anxiety and stuttering. In particular, most studies have found that AWS have in-
creased state anxiety levels specific to social interactions compared to AWNS (Craig,
1990; Ezrati-Vinacour & Levin, 2004; Lincoln & Onslow, & Menzies, 1996; Mulcahy,
Hennessey, Beilby, & Byrnes, 2008). One of the most often cited studies was completed
by Craig (1990) who examined 102 AWS and 102 AWNS with trait and state anxiety
measures before and after intensive treatment while making a five minute. telephone
call to a stranger. Results showed higher state and trait anxiety levels before treat-
ment for AWS compared to AWNS, but no such differences were found for trait anxiety
after treatment. Onslow (1996) questioned the external validity of this study because
state anxiety was only measured when speaking on the telephone. There seems to be
an agreement among researchers that speaking on the telephone is a highly anxiety-
provoking situation (Georgieva, 1994; James, Brumfitt & Cudd., 1999; Kehoe, 1998;
Ladoucer, Cote, Leblond & Bouchard, 1982; Leith & Timmons, 1983a & 1983b; Resick,
Wendiggensen, Ames & Meyer, 1978; Silverman, 1997; Zimmermann, Kalinowski, Stu-
art & Rastatter, 1997), which might explain why state anxiety levels in the Craig
(1990) were very high before treatment.
Ezrati-Vinacour and Levin (2004) measured trait and state anxiety, as well as com-
munication apprehension with the STAI (Spielberger, 1983), the SSC (Brutten, 1973,
1975; Brutten & Janssen, 1981; Vanryckeghem, 1995), and the Task-Related Anxi-
ety (TRA) rating scale in 47 AWS and 47 AWNS after performing two speech-related
tasks and two non-speech tasks: (1) Talking about personal information, (2) Reading
aloud, (3) Reading silent, and (4) Listening to a recorded passage. Results indicated
higher trait anxiety levels in AWS compared to AWNS. Moreover, Ezrati-Vinacour
found that state anxiety (i.e., communication apprehension) is higher among severe
AWS compared to mild AWS and AWNS. Thus, state anxiety (i.e., communication
apprehension) is only higher in speech-related tasks in the AWS groups compared to
non-speech related tasks. They conclude that those AWS who have a tendency to
manifest greater anxiety in social communication will have higher task-related anxiety
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when performing a speech task, such as conversations (Ezrati-Vinacour & Levin, 2004,
pp. 144).
Davis, Shisca, and Howell (2007) examined trait and state anxieties in adolescent
PWS and PWNS. These researchers distinguished within the stuttering group between
persistent PWS and recovered PWS. Results showed significant group differences be-
tween persistent PWS and person who do not stutter (PWNS) in three different states;
(1) Asking for something in a shop, (2) Talking with a friend on the telephone, and
(3) Answering a question in front of the class, but not for (4) Talking with a group of
friends. Further, no differences in AWS and AWNS were stated in trait anxiety.
Mulcahy, Hennessey, Beilby and Byrnes (2008) found that among 19 adolescent
PWS and 18 adolescent PWNS, trait, state and social anxiety were higher in PWS
than in PWNS. Nevertheless, trait and state anxiety were always positively related to
perceived difficulty with functional communication in daily situations for both groups.
It is debatable whether the authors measure really trait anxiety, because they rather
looked at state anxiety (i.e., communication apprehension) when relating anxiety levels
to functional communication in daily situations.
In contrast, Miller and Watson (1992) found no higher state and trait anxiety levels
in a group of 52 AWS compared to AWNS when measuring state and trait anxiety with
the STAI (Spielberger, 1983) and the Erickson Modified 24 Scale (Andrew & Cutler,
1974). Further, Miller and Watson could not find a relationship between stuttering
severity and anxiety; but did report higher levels of communication apprehension in
AWS. They suggested that anxiety about speaking tasks is a predictable, rational re-
sponse to negative communication experiences and negative evaluation from listeners
that most AWS have experienced at different stages in their lives. Moreover, commu-
nication attitude for AWS got poorer with higher scores in self-ratings of stuttering
frequency. Similarly, Poultan and Andrews (1994) pointed out that anxiety in stutter-
ing is a reasonable reaction to invalidating effects of the condition. In summary, chronic
stuttering is likely to be associated with long-term adjustments and social anxieties.
The majority of research in stuttering and anxiety has indicated a strong link be-
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tween state anxieties (i.e., communication apprehension) and stuttering. This agrees
with the common belief in the population of AWS and AWNS. Therefore, it is inter-
esting to consider the research of Lincoln et al. (1996). The researchers surveyed 139
clinicians, 174 AWS, and 72 AWNS on their views related to trait and state anxiety, as
well as communication apprehension. The findings showed that 87% of the interviewed
AWS and 97% of the clinicians think that AWS differ from AWNS in state anxiety
and communication apprehension, but only a small group believed that trait anxiety
is involved in stuttering. Further results of the survey showed that only two-thirds of
the clinicians regularly included anxiety management in their treatment program with
AWS. This is a surprising finding, but it is likely to reflect the type of therapy program
used by clinicians. Specifically, treatment programs involving direct fluency shaping
tend to focus less on emotional, family, or associated issues (Menzies et al., 1999).
Anxiety can also be examined through the use of physiological measures such as
heart rate changes, saliva, skin responses or fluctuations of the autonomic nervous
system. One of the first studies considering physiological measurements of anxiety
in AWS was performed by Janssen and Kraaimaat (1980) who found no relationship
between physiological arousal and self reported communication apprehension while
reading aloud when measuring skin conductance and heart rate. Weber and Smith
(1990) measured skin conductance, peripheral blood flow and heart rate in AWS and
AWNS during speech tasks (reading and spontaneous speech) and non-speech tasks
(jaw movements and breath-holding task). They noted that the autonomic arousal
levels during all activities were similar in AWS and AWNS. These results are consistent
with earlier findings of Peters and Hulstijn (1984) who also failed to find differences
in physiological arousal when comparing speech (reading and conversation) and non-
speech related tasks (motor and intelligence tasks) between AWS and AWNS, but they
reported higher communication apprehension in speech-related tasks in AWS than in
AWNS.
Stuttering has an effect on self-esteem, self-image, self-perception, and quality of
life when strong, often negative emotions (such as fear, anxiety, and shame etc.) are
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evoked over years of stuttering (Craig, Blumgart, & Tran, 2009; Green, 1999; Klompas
& Ross, 2004). Familiarity of negative emotions associated with previous speaking
experiences often leads to communication apprehension and fear of speaking over the
years, which then can contribute to social anxiety in social interactions (Alm, 2004;
Caruso, Chodzko-Zajko, Bidinger, & Sommers, 1994; Guitar, 2006; Messenger et al,
2004). These findings have been consistent with results from Mahr and Torosian (1999)
who compared socially phobic patients, with AWS and AWNS. Results indicated that
AWS have more social anxiety and avoidance behaviour than AWNS. Further, no
difference between AWS and social phobia participants could be found in trait anxiety,
but AWS reported higher speech-related fear in social interactions (i.e., communication
apprehension). Lincoln, Onslow, and Menzies (1996) conclude that
anxiety associated with the disorder is predominantly state anxiety about
speaking situations in which that anxiety occurs. This is a particularly
plausible explanation, considering that [. . . ] PWS are not a homogeneous
group in their experiences of anxiety [. . . ]. Using standard telephone
tasks, for example, may not produce anxiety in all subjects. Future ex-
perimental research on the role of anxiety in stuttering should focus on
identifying individualized assessment tasks that maximise the likelihood of
eliciting anxiety in each subject in order to measure its impact on stuttering
rates (Lincoln, Onslow, & Menzies, 1996, p. 8).
Menzies, Onslow and Packman (1999) point out that the lack of evidence for a rela-
tionship between stuttering and anxiety may be a result of inadequate research designs
regarding definitions and measures of anxiety, insufficient statistical power, or inappro-
priate speech tasks (Alm, 2004, p. 124). For this reason, the present study sought to
critically examine the influence of various speaking tasks in communication apprehen-
sion in AWS.
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1.4 Speaking Conditions
The frequency of stuttering has been shown to vary under different speaking condi-
tions, which is often attributed to communication apprehension (e.g., audience size
and communication partner) (Hahn, 1940; Johnson, 1934; Porter, 1939; Siegel & Hau-
gen, 1964; Steer & Johnson, 1936; Young, 1965, 1985). A review of studies examining
stuttering in various speaking conditions is provided below. It is important to note
in this review that, while a number of speaking conditions have been evaluated; few
studies have examined three or more conditions.
1.4.1 Speaking alone or Face-to-Face
Early research has shown that speaking alone is one of the speaking situations with the
lowest stuttering occurrence (Steer & Johnson, 1936; Svab, Gross, & Langova, 1972).
Porter (1939) examined whether the influence of type of listener correlated with the
frequency of stuttering. He found that an AWS` familiarity with a listener did not have
an impact on speech fluency. Rather, the presence of a listener itself, as opposed to
speaking alone, appeared to influence the fluency of an AWS (Porter, 1939).
Hahn (1940) examined the stuttering behavior in 52 AWS while reading alone,
reading to a hidden listener and reading directly to a single listener. He found that
the increased complexity of the social element [. . . e.g., the presence of someone in the
room] was associated with a greater amount on stuttering (Hahn, 1940, p. 11). Svab,
et al. (1972) found in 23 AWS while speaking alone and speaking with the researcher
that all AWS stuttered significantly more in the investigator's presence than speaking
alone, regardless of whether they were reading aloud or speaking spontaneously.
Martin and Haroldson (1988) compared the fluency of 10 AWS while speaking alone
to speaking in a face-to-face conversation with one stranger. Results suggested that
the percentage of stuttering was nearly twice as high while speaking to the stranger
than speaking alone. Kalinowski, Stuart, Wamsley, and, Rastatter (1999) obtained
similar findings and added that AWS also spoke fewer words per minute while someone
was in the examination room compared to speaking alone (Kalinowski et al., 1999).
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Besides speaking alone, Steer and Johnson (1936) found that the lowest rate of dysflu-
encies occurred when AWS spoke to a familiar person in comparison to speaking to an
unfamiliar listener (Resick, Wendiggensen, Ames, & Meyer, 1978).
1.4.2 Speaking to an Audience
Among the different speaking situations, speaking to an audience appears to be asso-
ciated with a high level of stuttering (Kalinowski et al., 1999). It is generally believed
that stuttering tends to increase when there is more than one listener in the room
compared to a single listener due to an increase in communicative stress (Andrews,
Hoddinott, Craig, Howie, Feyer, & Neilson, 1983; Commodore & Cooper, 1978; Com-
modore, 1980; Dixon, 1955; Hahn, 1940; Johnson, Larson & Knott, 1937; Siegel &
Haugen, 1964; Steer & Johnson, 1936; Van Riper & Hull, 1955; Young, 1965). Steer
(1936) found that the highest amount of stuttering occurred in situations either when
the audience was unfamiliar, or the audience size was relatively large (between two to
eight persons)1. Porter (1939) showed evidence of a direct relationship between fre-
quency of stuttering and audience size. Hahn (1940) reported that AWS have more
stuttering moments when reading in front of a group, than when reading alone.
1.4.3 Speaking on the Telephone
One of the most threatening speaking situations for individuals who stutter is using the
telephone. This is associated with both high levels of communicative stress and high
levels of associated fear (Bray & James, 2009; Georgieva, 1994; James, Brumfitt, &
Cudd, 1999; Kehoe, 1998; Leith & Timmons, 1983a; Silvermann, 1997; Zimmermann
et al. 1997; Resick et al., 1978). Ladoucer, Cote, Leblond and Bouchard (1982)
indicated that AWS stuttered significantly more during telephone conversations than
during [face-to-face] inverviews (Ladoucer et al., 1982, p. 425). Leith and Timmons
(1983a) noted that 72% of their sample of 130 AWS participants feared speaking on
the telephone and rated calling another person on the phone as one of the top three
1Read more about audience familiarity, public speaking anxiety, and communication apprehension
in AWNS in a detailed study by Beaucom (1995).
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stressful situations in their daily life. In the same study, they reported that making
a telephone call was for the majority of AWS a more fearful speaking situation than
answering a telephone call (Leith & Timmons, 1983a). In a similar vein, James et
al. (1999) found after surveying 201 AWS that making telephone calls were more
problematic than answering them. James et al. concluded that the AWS`s anxieties
were higher than their AWNS counterparts, because a AWS is often afraid that the
listener on the telephone would hang up on them, or that they might be misunderstood,
or that they would not be able to get the words out, which are needed in a telephone
conversational exchange. Furthermore, age differences were documented, with younger
AWS showing more telephone avoidance behaviours than older AWS. The same effect
appears to occur within more severe AWS, which has an impact on their quality of
life with feelings of losing social isolation. Anticipation of making a telephone call
leads often to covert behaviours such as postponement and avoidance (James et al.,
1999). Similar findings were obtained by Georgieva (1994) in adolescent AWS, who
rated telephoning as one of the most stressful speaking situations with one of the
highest stuttering-inducing potential. Leith and Timmons (1983b) used a lie detector
to detect stress-related behaviours in AWS while using the telephone, which was not
observed in the AWNS group.
There are various explanations to why making telephone calls are so threatening
for AWS (Guitar, 2006). The increase of stuttering frequency on the telephone may
be a result of classical conditioning. Fear before making a telephone call and feelings
such as a tightening of the throat are only some of the sensations an AWS may feel
when a neutral stimulus (e.g., the telephone) and a secondary stimulus (e.g., speech
dysfluencies) come together and evoke a response which often results in negative states
such as communication apprehension. These negative emotions are exacerbated by
reactions of the environment such as an impatient listener. When an AWS stutters
severely on the telephone, then this can result in feelings of frustration, embarrassment
and anxiety, creating a vicious circle over years (Guitar, 2006).
Speaking on the telephone is more likely to be difficult than speaking with a direct
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communication partner, because in telephone conversations pauses are less accepted
and can be more confusing for the communication partner than in a direct conversation
(Kehoe, 1998). During a telephone conversation, the listener cannot see the AWS
blocking; they can only hear silent pauses between words, which confuses the listener
as they may assume the speaker is finished with his phrase (Jezer, 1997). In addition,
to make the situation more complicated the telephone communication partner cannot
use non-verbal communication signs such as pointing, which often help the AWS to get
over blocks (Kehoe, 1998; James et al., 1999).
1.5 Cortisol Measurements
A specific way of analysing the physiological correlates of anxiety is to measure cortisol
levels. Cortisol is a hormone (glucocorticoid), which is utilised as a biological marker
of stress, anxiety and depression, in different medical and psychobiological studies
(Levine, Zagoory-Sharon, Feldman, Lewis, &Weller, 2007). It is an end-product follow-
ing hypothalamic-pituitary-adrenal (HPA) activation produced in the hippocampus re-
gion in the brain in different stress-provoking situations (Luecken, 2000; McEwen, 2001;
Schiefelbein & Susman, 2006) with varying fluctuations during the day: mostly corti-
sol levels peak in the early morning, prior to awakening, while decreasing constantly
during the day until they finally reach their lowest levels in the evenings (Levine, et
al., 2007; Lewis, unpublished data, 2010). Furthermore, cortisol also affects immunity,
learning, memory, neural plasticity, and emotions (Klimes-Dougan, Hastings, Granger,
Usher, & Zahn, 2001). A depiction of cortisol fluctuations during the day in AWNS is
shown in Figure 2. Literature widely asserts that deregulations in cortisol levels have
a huge impact on pathological states of the brain such as hypercortisolism, which is
often found in depression and/or chronic burnout while perceiving a longer period of
permanent stress (Levine et al., 2007; Melamed, Ugarten, Shirom, Kahana, Lerman,
& Froom, 1999; Pruessner, Baldwin, Dedovic, Renwick, Mahani, Lord, Meaney, &
Lupien, 2005). Cortisol levels are also related to anxiety levels (Francis, 1989). When
the body perceives stress or anxiety, the pituitary glands release hormones such as
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epinephrine, norepinephrine, adrenaline, and cortisol. These hormones enter then the
blood stream and are carried into the adrenal cortex, which results in increased cortisol
secretion in the whole body (Garrod, 1958). An illustration of the regulation of cortisol
levels via the hypothalamus and the pituitary gland is shown in Figure 3.
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Figure 3: Regulation of cortisol through the hypotha-
lamus and the pituitary gland in the body. Source:
http://fromyourdoctor.com/topic.do?title=Cushing+s+Syndrome&t=10506.
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Three methods are commonly used to measure cortisol: via blood, saliva or urine
(Gozansky, Lynn, Laudenslager, & Kohort, 2005; Lewis, 2006). The main advantage
of measuring cortisol through saliva samples is that it is a stress-free and non-invasive
methodology, which allows for frequent and rapid sampling (Levine et al., 2007). Fur-
thermore, saliva cortisol sampling can take place outside the clinic or laboratories
without trained clinical stuff. However, measuring constant effects of saliva cortisol
samples are very much dependent on the compliance of the participants, as they might
provide insufficient saliva or are not in accordance from testing instructions (Levine
et al., 2007). Although cortisol is only present in low concentrations in saliva, sen-
sitive analyses such as radioimmunoassay following centrifugation allow detailed data
about cortisol regulation of the body in anxiety provoking situations (Kirschbaum &
Hellhammer, 1989; Phaal, 2007; Appendix F).
Few studies utilise cortisol responses as a measurement of anxiety in AWS. One
exception is Blood, Blood, Bennett, and Simpson (1994) examined saliva samples from
11 AWS and 11 control AWNS (matched according to age, gender, and educational
level) in a low stress (e.g., stress and hassle free time) and a high stress situation
(e.g., before a final examination or on a stressful day). Participants also completed
the STAI (Spielberger, 1983) and the PRCA (McCroskey, 1978), which measured their
communication apprehension and their state and trait anxiety levels. Results indicated
significant differences between AWS and AWNS cortisol levels during the high stress
condition. However, Blood et al. (1994) could not find any differences in cortisol levels
in the low stress situation, neither in self reported anxiety levels in the questionnaires
between the two groups. No differences in communication apprehension measured by
the PRCA (McCroskey, 1978) between the AWS group and the AWNS group could be
found. The researchers inferred from those results that cortisol levels elevate in AWS
when they find themselves in high stress situations such as when they are stressed
by an unexpected event, but the researchers did not distinctively distinguish between
different states related to speaking situations.
A follow-up study by Blood, Blood, Frederick, Wertz, and Simpson (1997) exam-
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ined communication apprehension and cortisol levels before and after fulfilling mental
arithmetic tests in 11 AWS and 11 AWNS for a period of five minutes. Further,
participants were requested to complete the PRCA (McCroskey, 1978) to compare
physiological arousal with self reported communication apprehension. Regardless of
whether participants were of the AWS or of the AWNS group, researchers found a sig-
nificant correlation between communication apprehension and cortisol levels. However,
no significant differences in cortisol responses between AWS and AWNS were found.
Results of the two cortisol studies completed by Blood and his colleagues (1994,
1997) seem to appear inconclusive and contradictory. Inconsistencies in the findings of
those studies could be attributed to differences in cortisol sampling, as well as a lack
of control over the sampling states (e.g., speech-related or non speech-related anxiety).
Therefore, examining cortisol levels in AWS may serve to clarify whether there is a
physiological difference in anxiety levels between AWS and AWNS. Further, examining
cortisol levels in AWS while systematically examining across a range of specific speaking
conditions (e.g., speaking to a friend, speaking on the telephone, or speaking to an
audience) may prove revealing findings of possible relationships between physiological
arousal and self-perception of anxiety in AWS.
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Statement of the Problem
There is a paucity of research showing strong evidence that AWS experience greater
communication apprehension than AWNS. Most of the evidence is based on surveying
the attitudes of AWS and AWNS by self reported questionnaires (Craig, 1990; Ezrati-
Vinacour & Levin, 2004; Lincoln & Onslow, & Menzies, 1996; Gabel et al., 2002; Miller
& Watson, 1992; Mulcahy, Hennessey). Research has shown that stuttering frequency
varies according to different speaking conditions, with more stuttering found in condi-
tions reflecting greater communication anxiety (Hahn, 1940; James et al., 1999; Leith
& Timmons, 1983a; Porter, 1939; Siegel & Haugen, 1964; Young, 1985). In addi-
tion, there is evidence that direct physiological measurement of anxiety (i.e., cortisol)
may be linked to communicative stress (Blood et al, 1994, 1997). Missing from these
past studies is a detailed examination of communication apprehension across a num-
ber of speaking conditions. Therefore, the present study attempted to examine the
relationship between cortisol responses and perceptual judgments of communication
apprehension across a variety of speaking tasks in AWS and AWNS. The study was
designed to explore whether anxiety levels fluctuate according to speaking conditions
or whether they remain stable regardless of speaking conditions.
The following research hypotheses were posed:
(1) AWS will significantly differ from AWNS in cortisol levels in varying speaking
situations.
(2) AWS will significantly differ from AWNS in self reported anxiety levels in varying
speaking situations.
(3) Anxiety measurements of cortisol levels and self-perception will significantly
positively correlate in varying speaking situations among AWS.
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2 Methodology
2.1 Participants
AWS Participants. Ten (six man & four woman) healthy AWS aged between 19 to 62
years, with a mean age of 40 years participated in the study. The AWS participants
had no psychological, neurological or hearing disorder and were recruited through the
University of Canterbury Speech and Hearing clinic, as well as through the Canter-
bury Speak Easy Association. Initial criteria for inclusion were the prior diagnosis of
stuttering, as well as a self-reported confirmation of stuttering. All participants were
asked to rate the severity of their stuttering on a 10-point rating scale (1=no stut-
tering & 10=severe stuttering). In addition, all participants reported receiving formal
treatment for their stuttering at some point in their lives. Three participants were
receiving treatment during the time of data collection (AWS 8, 9, & 10). Two of the
participants (AWS 1 & 2) reported receiving specific treatment (e.g., Personal Con-
struct Therapy or Psychotherapy) to address matters of speech-related anxiety. All
participants were paid for their involvement in the project. General characteristics of
the AWS participants are listed in Table 5.
AWNS Participants. Ten (six man & four woman) healthy sex- and aged-matched
AWNS, with a mean age of 39 years served as controls. None of the participants re-
ported having any psychological, neurological or hearing disorder. The AWNS partici-
pants were recruited through the student and staff body of the University of Canterbury
and through friends of the researcher. The general characteristics of the AWNS partic-
ipants are listed in Table 6. The study was approved by the University of Canterbury
Human Ethics Committee and all participants provided informed written consent. A
copy of the project information sheet, as well as the consent form is provided in Ap-
pendix B.
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2.2 Test Instruments
Two measures of speech fluency were collected from the AWS, and two anxiety measures
were collected for both the AWS and the AWNS groups.
2.2.1 Fluency Measures
Two measures of stuttering were taken from each AWS participant. The first measure
involved each participant rating their stuttering severity on a 10-point scale (1=no stut-
tering, and 10=severe stuttering). The second measure involved completing an adapted
form of the Communication Situation Scale (CSS) (Green, 1999). The CSS measures
self reported stuttering severity in different speaking situations. The CSS is originally
derived from the Willingness to Communication Scale (McCroskey, 1992). The adapted
version of the CSS consisted of 13 specific everyday communication situations, includ-
ing speaking situations in different communication contexts, such as speaking alone
vs. face-to-face, speaking with familiar vs. unfamiliar listeners, speaking to a difficult
vs. an easy audience, speaking to more listeners, and speaking on the telephone. The
participants had to rate their perceived stuttering severity in each speaking situation
on a scale from 1-4 (1=no stuttering; 2=mild; 3=moderate; 4=severe). A copy of the
CSS is provided in Appendix D.
2.2.2 Anxiety Measures
Assessment of each participant's anxiety (for both AWS & AWNS groups) was deter-
mined on the basis of a combination of self-perception measures and a specific physio-
logical measure. The specific measures are as follows:
Self-perception measures. The first self-perception measure involved having each
participant rate their speech-related anxiety according to four specific situations: (1)
speaking to a friend, (2) speaking to a stranger, (3) speaking to a group of four
strangers, and (4) speaking on the telephone2. Ratings were based on a scale ranging
2The different speaking situations used in this study will be highlighted in subsequent text in the
following way: (1) speaking to a Friend, (2) speaking to a Stranger, (3) speaking to a Group of four
strangers, and (4) speaking on the Telephone.
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from 0 (I do not feel anxious when...) to 10 (I feel anxious when...), similar to
the format used for the Speaking Task Response Scale (STRS) (Bray & James, 2009).
A copy of the adapted version of the STRS is provided in Appendix E. The second
measure involved having each AWS participant complete the Overall Assessment of the
Speaker`s Experience of Stuttering (OASES) (Yaruss & Quesal, 2006), which was used
to obtain information about the participants` attitude towards communication appre-
hension in daily situations. A copy of the OASES is shown in Appendix D. The OASES
is comprised of four sections, which encompass general perspectives about stuttering,
affective, behavioural, and cognitive reactions to stuttering, functional communication
difficulties, as well as a general overview of the impact of stuttering on the quality of
life of an AWS. Section three of the OASES (OASES COM) was used to gain more
specific information regarding communication apprehension in specific speaking situ-
ations. Items on the OASES are self-scored on a 5-point Likert scale (1=not at all
difficult, 2=not very difficult, 3=somewhat difficult, 4=very difficult, and 5=extremely
difficult). The OASES has demonstrated strong reliability, with coefficients ranging
between 0.90 to 0.97. Validity data are also strong ranging with coefficients between
0.68 and 0.83 (Yaruss & Quesal, 2006).
Physiological measures. Each of the participants (AWS & AWNS) was asked to
provide saliva samples to obtain a measure of cortisol level across a variety of speaking
situations. The samples were collected by chewing softly on a non-flavoured Sarstedt
Salivette® dental roll for approximately 30-60 seconds. An illustration of the proce-
dures to collect saliva with the Salivette® methodology is shown in Figure 4. After
data collection, the samples were frozen at -20C for two months before they were sent
to a steroid and immunobiochemistry laboratory (Canterbury Health Laboratories),
where they were analysed by a steroid biochemist. The biochemist provided the re-
searcher with a specific numeric value for each of the saliva samples, reflecting the level
of cortisol contained in the sample.
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Figure 4: Taking a saliva sample with the Salivette® methodology.
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2.3 Procedures
Data were collected from each participant on five consecutive sessions over a one-week
period. The duration of each session ranged from 30 to 45 minutes. All sessions took
place in the same clinic room of the Department of Communication Disorders and
occurred between the hours of 3-6 pm during those five days. The specific time of
data collection was tightly controlled because of known fluctuations in cortisol levels
that can occur during the day. The period of 3-6pm is known to be a stable time
of the day (Kirschbaum & Hellhammer, 1989; Lewis, 2010, unpublished data) and
was also a convenient time for the participants to visit the clinic. The first session
served as a baseline data collection session. During this session the details of the study
were explained to each participant and written consent was obtained. As part of the
session, each of the AWS participants completed the adapted CSS (Green, 1999) and
rated the overall severity of their stuttering on a 10-point rating scale (1=no stuttering
& 10=severe stuttering). During this baseline session, a saliva sample was obtained
for both AWS and AWNS participants. The researcher wore latex gloves to handle the
Salivette® roll. The participant was instructed to chew on the Salivette® roll until
the roll was drenched with saliva. During this baseline saliva sampling, the researcher
left the room for approximately 60 seconds while the participant chewed on the roll.
The rationale for leaving the room during the baseline sample was to ensure there was
no speaking occurring during the sampling. The goal was to obtain a baseline cortisol
level with which later, speech-related samples could be compared. Once the roll was
drenched with saliva, the researcher removed the roll and placed it in its airtight plastic
container. The container was then labeled with the participant`s initials, the collection
date and time, the marking baseline and stored in a freezer. At the conclusion of the
first session, each participant was pre-warned as to the specific speaking situation
they were required to complete during the next session (i.e., the next day). This 24-
hour pre-warning was designed to place special emphasis on the upcoming speaking
situation so as to evoke a high level of communication apprehension. The speaking
situation was either (1) Speaking with a Friend, (2) Speaking with a Stranger, (3)
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Speaking with a Group of four strangers or (4) Speaking on the Telephone. The next
session occurred exactly 24-hours later. At the start of this session, each participant had
to first complete the adapted form of the STRS (Bray & James, 2009) questionnaire
to obtain an estimate of their self reported anxiety associated with the upcoming
speaking task. Once the STRS was completed a pre-speaking saliva sample was
obtained, according to the procedures outlined above. The researcher remained in
the room during the collection of the pre-speaking saliva sample. Once the sample
was obtained the participant was required to partake in the activity that was pre-
warned during the previous day. The participant was then engaged in the speaking
task for approximately ten minutes. Following the completion of the speaking task,
the participant was required to complete the STRS to obtain a self reported estimate
of anxiety associated with completing the specific speaking task. Once the STRS was
completed a post-speaking saliva sample was obtained. All salivettes® for the pre-
and post-speaking tasks were appropriately labeled and stored. Sessions two through
five followed the same procedures with the exception that no pre-warning took place
in the last session. The AWS participants were required to complete the OASES
(Yaruss & Quesal, 2006) questionnaire during the last session.
The speaking situation involving a Friend required each participant to personally
choose a friend to accompany them to the session. When talking to a Friend, par-
ticipants were required to talk about their mutual interests. Talking to a Stranger
required the participants to share their personal interests and hobbies. When talk-
ing to a Group, participants were required to talk about their current occupation or
job. The Stranger and Group speaking situation involved different listeners (3 man
listeners from 24-32 years and 15 woman listeners from 19-64 years) drawn from the
student body of the Department of Communication Disorders. The Telephone speak-
ing situation required the participant to make a telephone call to a local travel agency
to enquire about the cost of air travel to Italy. Literature has shown that making a
telephone call is rated as more difficult than receiving a telephone call, which is why
making a telephone call was chosen in the present study (James et al., 1999; Ormond,
47
1981). The order of the four speaking situations was randomised across all AWS and
AWNS participants. A flow chart of data collection procedures is provided in Figure5.
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2.4 Data Analyses
Data collected from the self reported stuttering ratings (stuttering severity rating &
CSS ) (Green, 1999) were analysed to determine the self reported stuttering severity
(only for the AWS group) in different speaking situations. Results from the adapted
STRS (Bray & James, 2009) for the AWS and AWNS groups and the OASES (Yaruss
& Quesal, 2006) only for the AWS group were obtained to determine individual per-
ceived communication apprehension according to different speaking situations. The
STRS scores were calculated and compared between the AWS and the AWNS group
to determine differences in communication apprehension.
The Salivette® rolls (180 in total) were delivered to the Steroid and Immunobio-
chemistry Laboratory of the Canterbury District Health Board (Christchurch, New
Zealand). The saliva analysis involved extraction of cortisol from the samples and
the determination of the individual cortisol levels, which are described in more detail
in Appendix F. After completion of the analysis, the researcher was provided with
the specific cortisol levels corresponding to each Basal (without speaking), pre- and
post-speaking situation collected for each participant.
The cortisol and questionnaire data for each participant were combined to form
group data according to the AWS and AWNS groups. The data were analysed with
a combination of analysis of variance tests (ANOVA) and correlational analyses. The
tests were designed to examine within-group differences in anxiety levels across speak-
ing situations, as well as between-group differences (AWS vs. AWNS) in anxiety for
each speaking situation.
50
3 Results
The results are presented in three sections. The first section contains individual and
group results regarding the cortisol analysis of saliva collected from AWS and AWNS
at baseline, pre- and post-speaking times. The second section contains individual and
group results regarding self reported anxiety levels collected from AWS and AWNS
at baseline, pre- and post-speaking times. The third section contains the results of
the correlational analysis of cortisol values, self-perception values and values based on
questionnaires and other speech-related factors.
3.1 Cortisol Results
AWS. The results of the cortisol analysis for the AWS participants are listed in Table 7.
The mean cortisol level for the baseline was 10.88 (SD=4.16). Across the pre-speaking
situations, the group mean cortisol level ranged from 11.35 (Fb) to 21.88 (Gb). Across
the post-speaking situations, the group mean cortisol ranged from 11.01 (Sa) to 35.82
(Ta). AWNS. The results for the cortisol analysis for the AWNS participants are shown
in Table 8. The mean value cortisol level for the baseline was 8.58 (SD=2.85). Across
the pre-speaking situations, the group mean cortisol level ranged from 8.63 (Gb) to
11.93 (Fb). Across the post-speaking situations, the group mean cortisol ranged from
9.19 (Sa) to 12.06 (Fa).
AWS vs. AWNS. To determine whether the cortisol values differed significantly
between AWS and AWNS across the speaking situations, a two-way ANOVA was per-
formed. The within-groups factor was speaking situation and the between-groups factor
was speaking group. The results of the ANOVA for the pre-speaking cortisol analysis
indicated no significant main effect for speaker group [F(1,18)=3.889, p<0.06], as well
as for speaking situation [F(3,3)=1.099, p<0.35]. There was no significant group-by-
situation interaction [F(3,54)=2.365, p<0.08]. The results of the ANOVAs indicated
there was no difference in cortisol levels across the speaking situations for both groups.
An illustration of the mean cortisol levels for AWS and AWNS at baseline and in the
four different speaking situations is provided in Figure 6.
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Figure 6: Mean cortisol levels for AWS and AWNS at baseline sampling and in four
different speaking situations (Friend, Group, Stranger and Telephone) collected at Pre-
conversation sampling times. Standard deviations are also indicated.
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The results of the ANOVA for the post-speaking cortisol analysis indicated no sig-
nificant main effect for speaker group [F(1,18)=1.821, p<0.19], as well as for speaking
situation [F(3,3)=0.929, p<0.43]. There was no significant group-by-situation inter-
action [F(3,54)=1.050, p<0.37]. The results of the ANOVA indicated there were no
differences in cortisol levels across the speaking situations for both groups. The mean
cortisol levels for AWS and AWNS at baseline and in the four different speaking situ-
ations are presented in Figure 7.
As a way of examining the change in cortisol levels between pre- and post-speaking
situations a difference score was calculated. The difference was determined by sub-
tracting the post-speaking situation cortisol value from the corresponding pre-speaking
situation cortisol value. A positive difference value would indicate an increase in corti-
sol levels at the post-speaking situations sample compared to the pre-speaking sample.
Examination of the Figure 8 indicates minimal change in cortisol for both groups,
with the exception of AWS in the Telephone situation. In this situation, the overall
anxiety level for the AWS group was noticeably higher in the post-speaking situation
with considerable variability. Results of the ANOVA for the difference scores indicated
no significant main effect for speaking situation [F(4,4)=1.105, p<0.36], and speaker-
group [F(1,18)=0.580,p<0.45]. There was no speaker group-by-situation interaction
[F(4,72)=1.015, p<0.4]. The overall results of this analysis are displayed in Figure 8.
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level (in nmol/l)
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Figure 7: Mean cortisol levels for AWS and AWNS at baseline sampling and in four
different speaking situations (Friend, Group, Stranger and Telephone) collected at Post-
conversation sampling times. Standard deviations are also indicated.
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Speaking situation
Friend Group Stranger Telephone
Cortisol
level (in nmol/l)
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Figure 8: Difference in cortisol levels between the Pre- and Post-conversation sampling
for AWS and AWNS in four different speaking situations (Friend, Group, Stranger and
Telephone).
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3.2 Self-Perception Results
AWS. The results of the self-perception analysis for the AWS participants are listed
in Table 7. Across the pre-speaking situations, the group mean self reported anxiety
levels ranged from 0.6 (Fb) to 4 (Tb). Across the post-speaking situations, the group
mean self reported anxiety levels ranged from 0.4 (Fa) to 3.9 (Ta).
AWNS. The results for the self-perception analysis for the AWNS participants are
listed in Table 8. Across the pre-speaking situations, the group mean self reported
anxiety level ranged from 0.3 (Fb) to 1.5 (Gb). Across the post-speaking situations,
the group mean self reported anxiety level ranged from 0.4 (Fa) to 2.2 (Ta).
AWS vs. AWNS. To determine whether the self reported anxiety levels differed sig-
nificantly between AWS and AWNS across the speaking situations, a two-way ANOVA
was performed. The within-group factor was speaking situation and the between-
group factor was speaking group. The results of the ANOVA for the pre-speaking self-
perception analysis indicated a significant main effect for speaker group [F(1,18)=7.402,
p<0.01], as well as for speaking situation [F(13,3)=12.899, p<0.001]. There was a sig-
nificant group-by-situation interaction [F(3,54)=3.39, p<0.024]. The results of follow-
up q-tests (Tukey Test) identified no significant differences in self-perception scores
for the AWNS in each speaking situation. Significant differences were identified for
the AWS group in their self-perception between Friend and Group [q=7.12, p<0.001],
between Friend and Stranger [q=6.36, p<0.001], and between Friend and Telephone
[q=8.64, p<0.001)]. The overall results of this analysis are displayed in Figure 9.
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Speaking Situation
Friend Group Stranger Telephone
Self-Perceived
Anxiety
Level
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Figure 9: Mean self reported anxiety levels for AWS and AWNS in four different speak-
ing situations (Friend, Group, Stranger and Telephone) collected at Pre-conversation
sampling times. Standard deviations are also indicated.
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The results of the ANOVA for the post-speaking self-perception analysis indicated
no significant main effect for speaker group [F(1,18)=1.67, p<0.22], and no significant
group-by-situation interaction [F(3,54)=1.78, p<0.16]. There was a significant main
effect for speaking situation [F(3,3)=10.45, p<0.0001]. Follow-up q-test identified sig-
nificant differences in self-perception scores for the combined groups (AWS and AWNS)
between Friend and Group [q=4.88, p<0.006], between Friend and Stranger [q=4.29,
p<0.01], and between Friend and Telephone [q=7.84, p<0.001)]. Overall results of this
analysis are presented in Figure 10.
As a way of examining the change in self report anxiety between pre- and post-
speaking situation samples, a difference score was calculated. The difference was
determined by subtracting the post-speaking situation value from the correspond-
ing pre-speaking situations value. A positive difference value would indicate an in-
crease in self report anxiety at the post-speaking situation sample compared to the
pre-speaking sample. Results of the ANOVA for the difference scores indicated no
significant main effect for speaking situation [F(3,3)=1.18, p<0.32], and speaker-group
[F(1,18)=3.61,p<0.07]. There was no speaker group-by-situation interaction [F(3,54)=1.18,
p<0.32]. The overall results of this analysis are displayed in Figure 11. Examination
of the Figure 11 indicates minimal change in self-perception for both groups.
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Figure 10: Mean self reported anxiety levels for AWS and AWNS in four different speak-
ing situations (Friend, Group, Stranger and Telephone) collected at Post-conversation
sampling times. Standard deviations are also indicated.
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Figure 11: Difference in self reported anxiety levels between the Pre- and Post-
conversation sampling for AWS and AWNS in different speaking situations (Friend,
Group, Stranger and Telephone).
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3.3 Correlational Analysis
In order to determine whether various relationships existed between cortisol levels, self
reported anxiety levels and other speech-related factors, a series of Spearman correla-
tions were calculated.
Cortisol and Self-perception. The results of the correlation analysis between cortisol
and self-perception for AWS are shown in Table 9. Table 9 lists the correlations for
both pre- and post-speaking situations. Results indicated three significant correlations,
specifically between the pre-cortisol sample and the pre-self-perception rating with the
Stranger (r = 0.59), between the pre-cortisol sample and the pre-self-perception rating
on the Telephone (r = 0.57), and between the post-cortisol sample and the post-self-
perception rating on the Telephone (r = 0.65).
Results of the correlation analysis between cortisol and self-perception for AWNS
are presented in Table 10. Table 10 lists the correlation for both pre- and post-speaking
situations. Results indicated no significant correlations between any of the variables
for AWNS.
The overall results obtained from the cortisol analysis and self reported anxiety
levels collapsed across all speaking situations for the pre-speaking situations. Results
are depicted in Figure 12. Results indicated a significant correlation for AWS (r =
0.44), but not for the AWNS (r = -0.07).
As part of this analysis it was noted that one AWS participant seemed to be an
outlier. Therefore, the correlation was re-calculated by removing this participant. The
resultant correlation was still significant (r = 0.49), indicating that as a group, there
was a tendency for increased cortisol to be associated with increased self reported
anxiety levels. The correlation between self reported anxiety levels and cortisol levels
with the removed AWS outlier is shown in Figure 13.
General results for the cortisol levels and self reported anxiety levels for the post-
speaking situations are presented in Figure 14. Results demonstrated a significant
correlation for AWS (r = 0.35), but not for the AWNS (r = 0.25).
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Self-Perceived Anxiety Level
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AWNS:  r = -0.07
Figure 12: Correlation between self reported anxiety levels and cortisol levels in AWS
and AWNS collapsed across all pre-speaking situations. *Correlations exceeding r=0.26
were significant at p< 0.05 (Minium, 1978).
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Self-Perceived Anxiety Level 
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AWS:  r = 0.49*
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Figure 13: Correlation between self reported anxiety levels and cortisol levels in AWS
and AWNS collapsed across all pre-speaking situations with one AWS outlier removed
(AWS 6 in speaking situation Gb). *Correlations exceeding r=0.26 were significant at
p<0.05 (Minium, 1978).
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Self-Perceived Anxiety Level
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AWS:  r = 0.35*
AWNS:  r = 0.25
Figure 14: Correlation between self reported anxiety levels and cortisol levels in AWS
and AWNS collapsed across all post-speaking situations. *Correlations exceeding
r=0.26 were significant at p<0.05 (Minium, 1978).
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As part of this analysis it was assessed that one AWS participant seemed to be
an outlier. Therefore, the correlation was re-calculated by removing this participant.
The resultant correlation was still significant (r = 0.30), indicating that as a group for
the post-speaking situations, there was a tendency for increased cortisol to be associ-
ated with increased self reported anxiety levels. The correlation between self reported
anxiety levels and cortisol levels with the removed AWS outlier is presented in Figure
15.
Self reported Anxiety Levels and Other Speech-Related Factors. The results of the
correlation analysis between self reported anxiety levels based on different question-
naires and other speech-related factors for AWS are shown in Table 11. Results re-
vealed four significant negative correlations, specifically severity in speaking situations
(CSS) (Green, 1999) and years of stuttering (YS) (r = -0.61), stuttering severity (SR)
and YS (r = -0.84), OASES (Yaruss & Quesal, 2006) and YS (r = -0.81), and OASES
COM (Yaruss & Quesal, 2006) and YS (r=-0.53) indicating that the longer a person
stutters the lower their rates were in SR, OASES (COM), and CSS. Significant positive
correlations were noted for CSS and SR (r = 0.80), OASES and SR (r = 0.91), OASES
COM and SR (r = 0.67), OASES and CSS (r = 0.84), OASES COM and CSS (r =
0.75), and OASES COM and OASES (r = 0.81) indicating that high scores in self
reported SR and CSS, are related to high scores on the OASES and its subtest.
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Self-perceived Anxiety Levels
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AWS:  r = 0.30*
Figure 15: Correlation between self reported anxiety levels and cortisol levels in AWS
and AWNS collapsed across all post-speaking situations with one AWS outlier removed
(AWS 8 in speaking situation Ta). *Correlations exceeding r=0.26 were significant at
p<0.05 (Minium, 1978).
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3.4 Summary
In summary, the major findings of the present study are as follows:
1.) There was no significant difference between AWS and AWNS in cortisol levels
in pre- and post-speaking situations.
2.) There was a significant difference between AWS and AWNS in self reported
anxiety levels in pre-speaking situations. No group difference was evident in post-
speaking situations.
3.) There was a significant relationship between cortisol level and self reported
anxiety levels for AWS in both pre- and post-speaking situations.
4.) There were significant relationships between stuttering severity, years of stut-
tering and various communication attitude questionnaires.
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4 Discussion
The purpose of the present study was to investigate relationships between cortisol levels
and self reported anxiety levels in AWS and AWNS in various speaking situations.
Based on cortisol measurements and self reported rating scales, three hypotheses were
posed. They were: (1) AWS will significantly differ from AWNS in cortisol levels
in varying speaking situations, (2) AWS will significantly differ from AWNS in self
reported anxiety levels in varying speaking situations, and (3) Anxiety measurements
of cortisol levels and self-perception will significantly positively correlate in varying
speaking situations among AWS and AWNS. Results are discussed in reference to each
of these hypotheses.
4.1 Cortisol Results
Results of the cortisol analysis indicated that AWS showed no significant difference
in cortisol levels across each of the speaking situations. In addition, there were no
significant changes in cortisol level when sampled immediately before and after each
speaking situation. Similar findings were obtained for the AWNS group. On the basis
of these results, Hypothesis I was rejected. Although AWS did not differ from AWNS
across speaking situations, the cortisol levels in the pre-speaking Group situation were
noticeably higher in the AWS group. The higher cortisol value for the AWS group
was most likely due to an outlier (AWS 6), whose cortisol level was markedly higher
(cortisol level=78.1nmol/L) in comparison to the remaining AWS participants. The
normal level of cortisol found among normal healthy adults is between 4.0-17.0nmol/L
(Lewis, unpublished data, 2010) (see Table 7).
A similar pattern was found for the post-speaking Telephone situation. As a group,
the AWS revealed higher average cortisol levels than the AWNS. The likely reason
for the higher cortisol results among the AWS can be attributed to participant AWS
8, whose cortisol measures in the Telephone situation were notably higher than the
remaining AWS participants (cortisol level=252.71nmol/L) (see Table 7). The higher
cortisol values for the Group and the Telephone situations for the AWS group are
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also evident in the difference scoring between the pre- and post-speaking situation (see
Figure 8). While it remains to be determined whether very personal and individual
aspects of speech fluency or other external factors (e.g., fatigue or attention span on
that day) contributed to the participant`s elevated anxiety level, it is clear that the
AWS 6 and AWS 8 participants had extremely high anxiety levels on these specific
speaking tasks.
A variety of explanations are offered for the lack of overall difference between AWS
and AWNS on measures of cortisol levels across the four speaking situations. Firstly, it
seems likely there is no strong physiological component indicating higher anxiety lev-
els in various speaking situations for both AWS and AWNS. This result contrasts with
past literature that has shown a relationship between anxiety and cortisol. Specifically,
Blood et al. (1994) found that cortisol responses for AWS were significantly higher dur-
ing high-stress sessions than during baseline and low-stress sessions. These participants
were sampled during self report instances of high stress (e.g., after an examination, a
public speaking task), as well as at a low stress time. Blood et al. (1994) suggested
that self report high-stress leads to higher cortisol responses. The present results are
not directly comparable to those of Blood et al. (1994). Although these researchers
looked at state anxiety, they considered a mix of various states, some of which included
speaking situations. The current study was also concerned with state anxiety but it
was exclusively confined to speaking situations (i.e., communication apprehension). In
addition, there were differences in sampling procedures between the Blood et al. (1994)
and the present study, such as imposing various restrictions prior to collecting saliva
samples (e.g., no smoking, eating or drinking). A follow-up study from Blood et al.
(1997) found that heightened cortisol levels correlated with participants scoring high
on communication apprehension, regardless of whether they are AWS or AWNS. This
finding would suggest that AWS do not differ from AWNS in their general physiological
reaction to stress.
The second possible explanation for the lack of significance in cortisol levels across
speaking situations in AWS and AWNS may be due to the manner in which anxiety
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was physiologically measured (Menzies et al., 1999; Peters & Hulstijn, 1984). The
present study measured cortisol as derived from samples of saliva. As such, salivette
cortisol level measurement may not be sensitive enough to detect physiological changes
associated with various speaking situations. Other ways of measuring cortisol that
might be more precise include blood sampling or urine sampling (Levine et al. 2007),
however, these are more invasive techniques. Although saliva cortisol determinations
are ideally suited for non-invasive, stress-free and real time repeated sampling, the lev-
els are usually about 10-fold lower than the total cortisol in circulation, which can be
confounded by the presence of circulating high affinity binding proteins (Lewis, 2006).
Generally, in clinical settings, plasma (blood) cortisol is the preferred medium for de-
riving cortisol levels (Gozansky, Lynn, Laudenslager & Kohrt, 2005; Lewis, 2006). It
is interesting to consider that Francis (1979) tested 22 physical therapy students re-
peatedly over an academic term to find any correlations between mood and anxiety
through different serum indicators such as uric acid, cortisol and cholesterol through
blood analysis. They stated that changes in cortisol serums were strongly correlated
with changes in anxiety over time in high-stress situations. It is possible that adding
more serum indicators (e.g., acid urine or cholesterol) next to the salivette methodol-
ogy would result in a more sensitive methodology to guarantee reliability on physical
measurements, rather than relying on only one measurement (Francis, 1979; Menzies
et al., 1999).
In addition, it is conceivable that man participants are not ideal candidates for
measurement of anxiety. A case in point is the work of Schiefelbein and Susman (2006)
in regard to sex differences and cortisol levels. These researchers examined a group
of adolescents AWNS over a 6-month period and found differences in cortisol levels
of women as an indicator of general and social anxiety. The same results were not
found in their man counterparts. Therefore, it may be that cortisol changes are more
sensitive in women compared to men. It is interesting to note that in the present group
of participants at baseline levels there was a slight difference in values when examined
according to sex group. The mean of the woman AWS was 11.77nmol/L and the man
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AWS equivalent was slightly lower, 10.28 nmol/L. The same pattern of results was also
shown for the woman AWNS, which had a mean of 8.75 nmol/L, while the man AWNS
was 8.4 nmol/L. Thus, there seems to be a sight trend for woman AWS and AWNS to
show slightly higher cortisol levels compared to men.
Other suitable ways of physiologically measuring anxiety include heart rate, va-
somotor responses (using radial artery ultrasonography), perspiration rate, and elec-
trodermal activity (on the skin) (Baumgartner & Brutten, 1983; Kraaimaat, Janssen,
& Brutten, 1988). So it is possible that differences in cortisol levels across speaking
situations, as well as between AWS and AWNS could have been identified if an alterna-
tive physiological measurement or simultaneous measurement of multiple systems were
chosen (Menzies et al., 1999). However, there is evidence that alternative physiological
measurements of anxiety may still indicate that there are no major differences in anx-
iety between AWS and AWNS. Peters and Hulstijn (1984) tested 48 AWS and AWNS
in different speaking situations (reading silent, reading aloud and speaking to the re-
searcher in a face-to-face conversation), as well as in non-speaking situations (motor &
intelligence tasks) according to verbal apprehension and physiologic activity. Anxiety
was physiologically measured by spontaneous fluctuations in skin conductance, pulse
volume, and heart rate, before, during, and after the tasks. The researchers found that
the physiological levels for both AWS and AWNS were higher before and during speak-
ing tasks than in comparison to physiological arousal before and during non-speech
related tasks, but no group differences between AWS and AWNS could be found. We-
ber and Smith (1990) failed to find significant group differences in AWS and AWNs in
two non-speech related and two speech-related tasks when measured according to elec-
trodermal activity, peripheral blood flow, and heart rate. Thus, it could be concluded
that that physiological measurements of state anxieties may be relatively insensitive
to differentiate AWS from AWNS.
Another explanation to account for rejecting Hypothesis I concerns the environmen-
tal settings used in the present study and the timeline for collecting cortisol samples.
Each participant was sampled over five consecutive days and provided with a 24-hour
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pre-warning as to the speaking situation they would be engaged in during the next
day. In addition, collection of pre-speaking and post-speaking cortisol samples was sep-
arated by a time space of approximately 30-minutes. The 30-minute gap was chosen
based on clinical tests on stress responses involving the hypothalamic-pituitary-adrenal
axis (a complex set of interactions among the hypothalamus, the pituitary gland and
the adrenal glands), which indicate that the 30-minute window following stimulation
results in optimal cortisol changes in either blood or saliva (Gozansky, Lynn, Lau-
denslager & Kohrt, 2005). It is possible that the 24-hour pre-warning was insufficient
in evoking a high level of anxiety from the AWS participants. Furthermore, the envi-
ronmental settings were somewhat contrived and may have been similarly insufficient
in evoking a high level of anxiety (Menzies et al., 1999). For example, speaking in front
of a large group of people could have a stronger effect than only speaking in front of a
small group of four listeners (Young, 1965; Siegel & Haugen, 1964). Research by Siegel
and Haugen (1964) showed that the increase of audience size tended to have effects
on stuttering frequency. However, Young (1965) found that no systematic effect of
higher frequency and severity of stuttering occurred when changing the audience size
from one to four listeners, specifically when the AWS did not have prior knowledge or
expectations about the audience size.
A final explanation to account for rejecting Hypothesis I concerns the involvement of
the majority of the AWS in any kind of previous or current treatment program. Three
of the ten AWS (AWS 8, 9, & 10) participants in the present study were currently
in treatment at the time of data collection. The remaining seven AWS participants
had been in different previous treatments. Craig (1990) stated that trait anxiety levels
in AWS decreased to within normal levels following intensive treatment of stuttering.
The simple act of receiving treatment for stuttering may have an additional benefit
of reducing any speech-associated anxiety. Unfortunately, the study of Craig (1990)
did not measure changes in state anxiety (e.g., communication apprehension) after
treatment to compare with pre-treatment levels. Further, it is interesting to consider
that the results for the younger participants in the AWS group (AWS 8, 9 & 10) were
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found to show higher cortisol levels in general across all speaking situations than their
older counterparts, and in comparison to the younger AWNS group (see Table 7).
While it remains to be determined whether prior stuttering treatment has an impact
on state anxiety levels, it is intriguing to consider that there is a relationship between
years of stuttering and anxiety levels (see 4.3).
4.2 Self-Perception Results
Results obtained for the AWS and AWNS participants in their self-perception of anxiety
for the four pre-speaking situations indicated significant group differences. Across
the AWS participants, their self report anxiety was significantly higher immediately
before speaking to a Group compared to speaking to a Friend, speaking to a Stranger
compared to speaking to a Friend, and speaking on the Telephone compared to speaking
to a Friend. A similar pattern was found when the data for AWS and AWNS were
combined, however no such differences in self report anxiety were found for the AWNS
group alone. Therefore, Hypothesis II can be accepted for the pre-speaking situations.
The results for the post-speaking situations in self-perception showed no significant
difference between the AWS and AWNS group. Therefore Hypothesis II is rejected for
the post-speaking situation.
Two interpretations are offered as to why the AWS participants` self report anxiety
was significantly higher for some situations compared to others during the pre-speaking
sampling. First, it is important to recognize that a large body of research confirms that
state anxiety (e.g., communication apprehension) is higher in AWS than in AWNS
(Craig, 1990; Craig et al., 2008; Ezrati-Vinacour & Levin, 2004; Gabel et al., 2002;
Kraaimaat et al., 2002; Lincoln et al., 2002; Mulcahy et al., 2008). For example, Craig
(1990) found that AWS show higher state anxiety in demanding speaking situations
(such as speaking on the Telephone), suggesting that state anxiety increases due to
the belief that speech is erratic and threatening (Miller & Watson, 1992). Messenger
et al. (2004) found that AWS experience higher levels of state anxiety than AWNS,
especially when social harm is expected. Davis et al. (2007) administered question-
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naires assessing trait and state anxiety in (adolescent) AWS and AWNS, as well as in
recovered (adolescent) AWS in different speaking situations. They found a significant
group difference between AWS and AWNS for (1) Speaking to a stranger in a shop, (2)
Talking to a friend on the telephone, (3) and speaking in front of a class. No such group
differences were found for talking face-to-face with a group of friends. In general, the
results of the present study agree with past studies indicating that AWS have higher
levels of self report communication apprehension compared to AWNS.
A second interpretation of the results obtained for the pre-speaking situation re-
lates to the results obtained for the Friend situation. Closer inspection of the results
indicate that significant differences in AWS were only found between the speaking sit-
uation Friend compared to all of the other speaking situations (Group, Telephone, &
Stranger). This finding seems to suggest that once an AWS is out of his/her comfort
zone with a familiar listener, self report anxiety is equally high for any kind of speak-
ing situation. This finding would appear to conflict with some of the early research on
stuttering anxiety and self-perception. For example, Steer and Johnson (1936) exam-
ined the relationship between the amount of stuttering and the emotional/psychological
reactions in various speaking situations (e.g., speaking aloud alone, with/without time
pressure, with different audience sizes and types, and on the telephone). Steer and
Johnson (1936) suggested that the most dysfluencies occur in situations in which the
audience was unfamiliar, or indefinite [. . . ], or relatively large (two to at least eight per-
sons) (p. 42). That is, the lowest rates of dysfluency were associated with speaking to
a familiar person with an increase in stuttering gradually rising with the unfamiliarity
and size of the audience. The researchers concluded that the amount of stuttering is
directly associated with emotional and psychological reactions of stuttering. Although
the present study did not examine frequency of stuttering, the results appear do not
agree with those of Steer and Johnson as the self reported anxiety levels did not rise
with an increase in size. However, they did increase with unfamiliarity of the listeners.
Rather, there was no difference in self report anxiety between Stranger, Group, and
Telephone. These results are supported by Young (1965) who found that the actual size
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of the group, whether it is only one or four listeners, does not influence anxiety levels.
In addition Gabel et al. (2002) and Lerman and Shames (1965) found no difference
within different speaking situations in communication apprehension. Thus, it would
appear that the most comfortable (self reported) speaking situation is with a friend.
All other speaking situations are perceived to result in higher anxiety.
Examination of the results obtained for the post-speaking situations indicate that
self-perception levels decreased for AWS, while a gradual increase was found for the
AWNS across all speaking situations (see Table 7). This would suggest that the AWS
demonstrated lower levels of anxiety after fulfilling different speaking tasks compared
to immediately before. The reverse pattern was found for the AWNS group. It is of
interest to note that most past studies examining self-perception of stuttering have
not sampled AWS/AWNS before and after different speaking tasks (Craig, 1990; Davis
et al., 2007; Mulcahy, Hennessey, Peters & Hulstijn, 1984). In the present study,
by performing pre- and post-samples, noticeable differences were found. Therefore, it
would seem that results obtained in past studies may need to be reconsidered based
on the method in which judgments of self report anxiety were obtained. While it
seems reasonable that the AWS self report anxiety would decrease after performing
the speaking task, due simply to a sense of relief or anticipation effect, it is unclear
why the AWNS anxiety levels increased. It is possible that the contrived nature of
the speaking situations may have been more difficult for the AWNS than expected.
For example, asking the AWNS to speak on the telephone to make a fictitious travel
enquiry may have been particularly challenging. However, this type of speaking task is
routinely used as part of stuttering treatment, so that most of the AWS with previous
treatment experience may have been more familiar with the type of contrived speaking
task than the AWNS.
Across all pre- and post-speaking situations it was evident that woman AWS tended
to rate their anxiety levels higher than man AWS. Therefore an additional (albeit
exploratory) post-hoc analysis of possible sex differences was performed. Results of an
unpaired t-test indicated significant differences between woman and man AWS [t =
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2.88, p<0.005]. The mean for all self report speaking situations in woman AWS was
3.5 (SD = 3.30), while the mean for the man AWS was 1.9 (SD = 1.63). The observed
sex difference between the AWS speakers runs counter to the findings of Craig (1990),
who reported no sex differences in communication apprehension for a group of AWS
participants. Craig did not critically examine self-perception across various speaking
situations. In the present study, four different speaking situations were examined. The
collective findings of the present study would seem to suggest a sex difference among
AWS in their self report anxiety.
4.3 Correlational Analysis
Results of the correlation analysis showed significant positive correlations between cor-
tisol levels and self report anxiety for the AWS group in both pre- and post-speaking
situations (see Figure 12 & Figure 14). Therefore, Hypothesis III is accepted for the
AWS group. No such correlations were evident for the AWNS group (see Figure 13
& Figure 15). Further statistical analysis across the four different speaking situations
indicated significant correlations between cortisol levels and self report anxieties when
(1) Talking to a Stranger in the pre-speaking situation, (2) Talking on the Telephone
in the pre-speaking situation, and (3) Talking on the Telephone in the post-speaking
situation. It is likely these speaking situations were the most challenging for the AWS
group and were the primary situations that resulted in the overall group differences
(collapsed across all speaking situations). These results contrast with previous research
of Blood et al. (1997), who found significant correlations between self report commu-
nication apprehension and cortisol levels for both AWS and AWNS groups, while the
present study only found this relationship for the AWS group. The results of the present
study also contradict the findings of Dietrich and Roaman (2001) who found no signif-
icant correlation between self-judgment and physiological arousal. These researchers
measure skin conductance rather than cortisol so it could be that skin conductance is
not sensitive enough to detect physiological changes as well as cortisol.
It is unclear why cortisol levels alone were not found to differ across the four speak-
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ing situations between AWS and AWNS, but once cortisol levels were examined in re-
lationship to self report anxiety a significant correlation in both pre- and post-speaking
situations for the AWS group could be observed. That is, cortisol as a stand alone
measure was not sensitive to detect differences in anxiety levels across speaking situ-
ations. However, once cortisol values were paired with self-perception values, a clear
relationship was found for AWS. No such relationship was found for the AWNS group.
There has been limited research examining the relationship between cortisol levels
and self-perception of anxiety in stuttering. Blood et al. (1994) measured self reported
anxiety levels with two self-report inventories such as the State-Anxiety Inventory (SAI)
(Spielberger, 1983), and the Personal Report of Communication Apprehension (PRCA)
(McCroskey, 1978, 1985), and compared these to salivary cortisol levels in high- and
low-stress situations. Blood et al. (1994) found no interrelationship between cortisol
levels and state or communication apprehension scores, which contrasts with the result
of the present study. In addition, Peters and Hulstijn (1984) examined the relationship
between subjective measures of anxiety in comparison to physiological activity in AWS.
The researchers measured physiological activity with heart rate, vasomotor responses,
and electrodermal activity prior and after speaking and non-speech related tasks. The
subjective anxiety associated with each task was measured using a 5-point rating scale.
Peters and Hulstijn (1984) found no significant relationship between the subjective
and physiologic measures of anxiety. The primary difference between the Blood et
al. (1994) and the Peters and Hulstijn (1984) studies compared to the present study,
relates to the manner in which speech anxiety was assessed. These past studies did not
adequately considered a variety of speaking situations. As such, the subjective measure
of speaking anxiety was not critically evaluated. The present study considered four
different speaking situations, which were found to correlate with corresponding cortisol
levels. self report anxiety measurements have been found to be a strong and robust
measure of anxiety in previous research (Mulcahy et al., 2008; Davis et al., 2007;
Ezrati-Vinacour & Levin, 2004; Messenger et al., 2004; Kraaimaat et al., 2002; Miller
& Watson, 1992; Craig, 1990), while measuring cortisol seems to have a lower impact.
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Nevertheless, the combination of both measures appears to provide evidence of a link
between a PWS self report anxiety and their actual physiological response to anxiety.
In order to explore various relationships between cortisol levels, self reported anxiety
levels and other speech-related factors, a series of further correlations were performed.
Two of the noteworthy correlations were: (1) an age effect, and (2) a stuttering severity
effect. Firstly, an age effect across the range of participants between 19 to 62 years
occurred with negative correlations between years of stuttering since onset (YS) and
general stuttering severity (SR), YS and self report SR in specific speaking situations
(CSS), YS and general views and reactions of stuttering (OASES) (Yaruss & Quesal,
2006), as well as in its subtest (OASES COM) (Yaruss & Quesal, 2006). These results
would seem to indicate that the longer a person stutters the more likely their com-
munication apprehension would decrease compared to a younger AWS. These results
contrast with previous research of Bricker-Katz, Lincoln, and McCabe (2010). The
researchers found upon interviewing 11 AWS over 55 years of age that older people
who stutter experience fear of speaking in different situations, especially talking on
the telephone, in comparison to qualitative data from younger AWS. Bricker-Katz et
al. (2010) did not ask about experiences in specific speaking situations and measures
were not taken before, during or after those situations such as in the present study.
It may be that the older AWS have a longer history of being exposed to (difficult)
speaking experiences, which is has the result of lowering self reported anxiety levels.
It is intriguing to consider the influence of long-term chronic stuttering on self report
anxiety. It might be that anxiety plays a slightly diminished role in daily life when
it comes to talking in various speaking situations of older AWS compared to younger
AWS.
Stuttering severity was positively correlated with self-perception in various speaking
situations, as well as on self-reported questionnaires such as the CSS (Green, 1999),
the OASES, and OASES COM (Yaruss & Quesal, 2006). High stuttering severity
(on a scale from 1-10) as rated by the AWS, was also associated with high scores
on the CSS, OASES and the OASES COM subtest. These correlations indicate a
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strong relationship between self report stuttering severity and anxiety associated with
communication and the impact of stuttering on the AWS life. These results agree with
past research indicating that high stuttering severity (classified as severe stutterers)
is strongly linked to high communication apprehension (Caruso et al., 1994; Craig et
al., 2003; Ezrati-Vinacour & Levin, 2004; Lincoln et al., 1996; Miller & Watson, 1992;
Peters & Hulstijn, 1984; Vanryckeghem & Brutten, 1996; Weber & Smith, 1990).
4.4 Telephone anxieties and phobias in stuttering
Perhaps the most often cited situation that is problematic for AWS is the telephone.
Some of the problems reported include (1) communicative stress and high levels of
fear (Georgieva, 1994; Kehoe, 1998; Leith & Timmons, 1983a & 1983b; Silvermann,
1997; Zimmermann et al. 1997; Resick et al., 1978), (2) higher stuttering frequency
(Ladoucer et al., 1982; Resick et al., 1978), and (3) avoidance-behaviour (James et
al., 1999). One of the earliest studies to consider the relationship between stuttering
and telephone use was by Steer and Johnson (1936). They reported speaking on the
telephone with different listeners as one of the most difficult speaking situations for
AWS.
Davis et al. (2007) noted significantly higher trait and state anxiety levels in (ado-
lescent) AWS when talking to a friend on the telephone in comparison to talking to a
group of friends in a face-to face conversation. Ormond (1981) examined the attitudes
of AWS when talking to AWS and AWNS on the telephone while making and receiv-
ing telephone calls. The results showed that AWS were more fluent when talking to
another AWS on the telephone compared to talking to an AWNS. She also found that
using the telephone is a feared speaking situation among many AWS, although this
was not statistically demonstrated.
Perhaps the most comprehensive study to date regarding telephone fears of AWS
was completed by James et al. (1999). These researchers surveyed a large group of AWS
and the majority reported that using the telephone was one of the most challenging
speaking situations compared to face-to-face conversation because of (1) the total
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reliance or focus on speech, (2) the inability to use nonverbal communication, (3) the
lack of visual feedback from the communication partner, (4) the impersonal nature of
telephone talk, and (5) higher time pressure. Moreover, James et al. (1999) reported
that making a telephone call is more difficult than answering one. They also found
an age difference in regard to telephone use by AWS. For example, avoidance-like
behaviour was more prevalent among younger AWS than their older counterparts. It
is also interesting to consider the findings of Rami, Kalinowski, Stuart, and Rastatter
(2003), who evaluated self reported anxiety levels of 29 speech-language pathology
students before and after pseudostuttering on the telephone. Results indicated that
participants perceived themselves as significantly more afraid and anxious after having
completed this speaking experience, which would suggest that even pseudostuttering
has an impact on self-perceptions and anxiety.
Speaking on the telephone is a daily life situation which has historically been known
to be more problematic for AWS in comparison to other speaking situations. In the
present study, it was assumed that this situation would create the highest level of
anxiety. The combined results from the cortisol and self-perception analysis revealed
that anxiety associated with telephone use was not consistently associated with the
highest level of anxiety. A notable finding from the telephone results was a high
level of inter-subject variability among the AWS participants for both the cortisol
and self-perception measures (Menzies et al., 1999). In some participants, use of the
telephone was no less problematic than other speaking situations (e.g., AWS 2, 4, 5,
6 & 7). On the other hand, use of the telephone appeared to be very problematic for
some of the participants, in particular AWS 1, 3 and 8. Social phobia is described
as a complex prevalent and disabling anxiety disorder with fears of specific situations
(e.g., speaking in public) with co-existing pervasive anxieties about different social
interactions (Myers, Weissman, Tischler, Holzer, Leaf, Orvaschel, et al., 1984; Turner,
Beidel, Dancu, & Keys, 1986). Use of the telephone in AWS seems to be one such social
phobia. However, because of the complex structure of social phobias, it is perhaps not
surprising to find high inter-individual variability in performance on this task.
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5 Limitations
Although the results of the present study appear to indicate a relationship between
cortisol levels and self reported anxiety levels in AWS which is not apparent in AWNS,
there are some limitations to this study that need to be considered. For example,
the sample size of ten participants was not large, thereby limiting the applicability of
results to a wider population of AWS. It is possible that a larger participant sample
would have yielded more sensitive salivary cortisol results. The sample size contributed
to low statistical power in regard to possible sex differences on cortisol measures, as well
as self-perception questionnaires (Jones, Gebski, Onslow, & Packman, 2002; Menzies
et al., 1999). There was a trend towards a sex and age difference within the AWS
group on various measures, but these could not be fully confirmed.
The method of cortisol sampling may have also influenced the present results. The
cortisol samples were taken after providing each participant with a 24-hour pre -
warning notification. It was assumed this form of notification would result in enhanced
levels of anxiety for each speaking situation. However, this advanced notification could
have allowed the participants to ready themselves for the upcoming speaking tasks.
Perhaps collecting the cortisol measures without a pre-warning, would have further
raised their anxiety levels, which would have altered the results in showing other ten-
dencies and relationships. Moreover, more baseline samples, before as well as after,
fulfilling the different speaking situations would have been helpful to gain more stable
results across the sampling times. In addition, the setting used for each speaking situ-
ation was the same (i.e., clinic room). The use of more natural environmental settings
may have yielded different results.
It was not possible to control for the stressors of daily life that each participant
may have experienced during the one-week sampling period of data collection. As such,
some participants may have shown higher/lower levels of anxiety simply as a result
of their experiences over the 24-hour period (e.g., traffic jams etc.). Furthermore,
additional external factors such as diet and sleep pattern were not controlled and
therefore may have had an influence on the results (Björbtorp, 2000; Blood et al.,
86
1994, 1997; Hammerfald et al., 2005). In the present study, tight control was placed
on the exact time of sampling each day so as allow for comparisons across participants.
This methodology allows for the study to be replicated in other laboratories.
Another limitation to the present study relates to the influence of stuttering treat-
ment. The study did not control for the presence or absence of stuttering treatment, or
the type of treatment received. Daily experiences with different challenging speaking
tasks have an impact on anxieties and fears and guided exposure to certain situations
is also used in stuttering treatment (Menzies et al., 1999). It could be observed in the
present study that the younger AWS showed elevated anxiety levels on some speaking
situations (e.g., telephone) compared to older AWS. So it is possible that the older
AWS showed lower anxiety levels as a result of a longer history of receiving treatment
for their stuttering.
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6 Clinical Implications
Although results of the present study did not directly address matters concerning as-
sessment and treatment of anxiety in stuttering, results within the AWS group have
clearly shown that elevated self reported anxiety levels (i.e., communication appre-
hension) is a prevalent issue (Craig, 1990; Gabel et al., 2002; Messenger et al., 2004;
Miller & Watson, 1992). Even if cortisol measures could be an objective alternative
measurement in stuttering assessment and treatment, self-perception as an anxiety
measurement seems to be more stable and reliable with a higher practicability such as
lower costs, better availability, and less time consumption. Furthermore, results of this
study indicate that using self-rating scales addressing specific speaking situations in pre-
and post-performing speaking tasks are more accurate for clinical use than just assess-
ing anxiety through general questionnaires (e.g., STAI ; Spielberger, 1983). Self-rated
scales (e.g., Erickson Modified 24 Scale; Andrews & Cutler, 1974, or the Speech-related
anxiety questionnaire; Dietrich & Roaman, 2001) are useful for documenting clinical
progress of anxiety related to speaking situations. The Camperdown Program for AWS
(O`Brian, Carey, Onslow, Packman & Cream, 2009) uses a 5-point self-rating anxiety
scale before and after fulfilling speaking tasks, such as talking in front of a group of
people. While the application of cortisol measurement and self-rating scales would
likely provide insight into both the self report and actual physiological effects of stress
associated with treatment outcomes, it has to be emphasized that cortisol sampling as
a stand-alone measurement does not appear to provide sufficient sensitivity to assess
anxiety levels in AWS.
Further, anxiety management should be also integrated in fluency treatment pro-
grams, as results of the present study have shown that there is an anticipation effect
between the pre- and post- speaking situations in AWS. Exposing an AWS to difficult
speaking situations (e.g., making a telephone call) reduces in the long-term their anx-
iety. Therefore, it is not just sufficient to learn a new speaking technique, but also to
integrate this technique (e.g., systematic exposure to difficult speaking situations).
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7 Future Research
Menzies et al. (1999) stated that an ambiguous literature on the role that anxiety
plays in the condition impairs clinical practice and retards the development of novel
clinical procedures. Until the precise nature of the relationship between anxiety and
stuttering is not understood, fully appropriate treatment [. . . in] adult stuttering cannot
be offered (p. 8). Further research, between the relationship of stuttering (severity)
and anxiety is necessary. While the present study only addressed self report stutter-
ing ratings, the influence of stuttering severity (frequency and quality of stuttering) in
different speaking situations should be considered. Measures such as those established
by the Lidcombe Behavioural Data Language (Packman & Onslow, 1998) or the stut-
tering severity instrument (SSI) (Riley, 1972) could be explored to better understand
the relationship between stuttering severity and anxiety. While past literature seems
to confirm that stuttering severity increases with anxiety levels (Ezrati-Vinacour &
Levin, 2004; Miller & Watson, 1992; Mulcahy et al., 2008; Weber & Smith, 1990),
these studies have failed to compare stuttering severity with anxiety levels in different
speaking situations.
In the present study two interesting findings could be observed (1) an age-effect and
(2) a sex-effect. Research considering chronic stuttering, as well as life-long use of var-
ious treatment techniques and their relationship to communication apprehension is an
unexplored area. This kind of research would have a major impact on evidenced-based
outcome studies of various treatment programs when it comes to negative emotions
associated with previous speaking experiences and whether it is possible to diminish
communication apprehension and fear of speaking. It would be of high interest, to show
that with specific stuttering programs communication apprehension is lowered at post-
treatment, as well as at follow-up treatment sampling times when comparing young
vs. older AWS. On the other hand, research addressing sex differences and commu-
nication apprehension would have an enormous influence on the design and structure
of stuttering therapy. If woman AWS do indeed show higher physiological, as well as
self-judgmental anxiety levels, the implication of anxiety reduction strategies in stut-
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tering treatment with woman AWS are much more essential than what was previously
assumed (Craig, 1990; Schiefelbein & Susman, 2006). Therefore, more studies focusing
on sex differences would be necessary for efficient stuttering treatment.
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8 Conclusion
In the present study, no significant differences were found in communication apprehen-
sion across four different speaking situations between AWS and AWNS when measured
according to salivary cortisol levels. A significant difference was found in self reported
anxiety levels in pre-speaking situations between AWS and AWNS. The AWS group
differed in their self report communication apprehension when speaking with a Friend
compared to all other speaking situations. All remaining speaking situations were
rated highly by AWS. The combined results of the cortisol and self-perception analysis
indicated a significant relationship between the two variables for the AWS. Therefore,
it appears that cortisol as a stand-alone measure is not sufficiently sensitive to de-
tect elevated communication apprehension in speaking situations. However, once this
measure is paired with self-perception results, there appears to be a corresponding
physiological link to communication apprehension among AWS. Thus, it is concluded
that a difference in communication apprehension exists between AWS and AWNS when
it comes to speaking in a variety of situations.
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Ref:  HEC 2010/71  
 
 
 
11 June 2010 
 
 
Janine Diehl 
Department of Communication Disorders  
UNIVERSITY OF CANTERBURY 
 
 
 
Dear Janine  
 
The Human Ethics Committee advises that your research proposal “The relationship between 
salivary cortisol levels and self perception of speaking environments in adults who stutter” 
has been considered and approved.   
 
Please note that this approval is subject to the incorporation of the amendments you have 
provided in your email of 9 June 2010. 
 
Best wishes for your project. 
 
 
Yours sincerely 
 
 
 
 
 
Dr Michael Grimshaw 
Chair, Human Ethics Committee 
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Participant Information Letter for AWS and AWNS participants
Participant Information Letter for Listeners (Friend, Stranger and Group)
Consent Form
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Project Information Sheet 
 
 
 
PARTICIPANT INFORMATION 
 
 
 
Project Information 
 
You are invited to participate in the research project “The relationship between salivary 
cortisol levels and self-perception of anxiety in adults who stutter across various speaking 
situations”. 
 
The aim of this project is to investigate whether persons who stutter have different anxiety 
levels in various speaking situations than persons who do not stutter.  
 
Your participation in this project will involve five 45-minute sessions occurring over a one-
week period. All sessions will take place in the Department of Communication Disorders. 
During these sessions you will complete two questionnaires: one to determine your self-
perceived severity of stuttering in different every day communication situations and the 
second one to examine your perceived anxiety levels in four specific speaking situations. In 
addition, you will also be asked to provide saliva samples during each of these sessions as a 
measure of anxiety. The samples will be collected by chewing on a cotton roll for 
approximately 30-60 seconds and stored for later analysis.  
 
The first five sessions will occur during five consecutive days. During the first session you will 
only provide a saliva sample. At the conclusion of this session, you will be “prewarned” for a 
speaking situation to complete during the next session (day). During the next session you will 
first provide a saliva sample and then complete the speaking task. The speaking task will last 
approximately 10 minutes. Thirty minutes following completion of the speaking task a second 
saliva sample will be collected. At the conclusion of the session you will again be “prewarned” 
of the speaking task to be completed during the next session. The same data collection will 
occur in this session and the remaining two sessions. The four speaking situations will be (1) 
speaking face-to-face with a friend, (2) speaking face-to-face with a stranger, (3) speaking in 
front of a group of five people, and (4) speaking to a stranger on the telephone. These 
speaking situations may contribute to you experiencing mental stress. If you feel 
uncomfortable, in any way, you will have both the option of talking with the researcher and 
her supervisor about any concerns or discontinuing participation and the recording will be 
destroyed. The researcher, who is a Speech Language Therapist, will be available should 
any concerns arise following participation. Exactly one week after conclusion of the fifth 
session you will be required to return to the Department of Communication Disorders to 
provide a final saliva sample.  
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If you are interested in the results of this study, you are welcome to inspect your data at the 
end of the project. You may withdraw from the project at any time, including withdrawal of any 
information that you have provided. The results of the project may be published, however you 
may be assured of the complete confidentiality of data gathered in this investigation; the 
identity of participants will not be made public. The researcher and her advisors will be the 
only authorised persons to have access to the data. 
 
The project is being carried out as a requirement for a Masters of Speech and Language 
Therapy by Janine Diehl, under the supervision of Professor Michael Robb, who can be 
contacted at the University of Canterbury on 364 3296. They will be pleased to discuss any 
concerns you may have about participation in the project. The project has been reviewed and 
approved by the University of Canterbury Human Ethics Committee.  
 
 
 
Sincerely, 
 
 
 
 
Janine Diehl (BLST)     Professor Michael Robb 
Master of Speech and Language Therapy Student  Department of Communication Disorders 
Ph: 33411500 extn 52198    Ph: 364 2987 extn 7077 
Mob: 021 713008     Email:michael.robb@canterbury.ac.nz 
Email: jdd45@uclive.ac.nz      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
University of Canterbury Private Bag 4800, Christchurch 8020, New Zealand. 
Tel: +64 3 364-2987 x7077, Fax: +64 3 364 2260  
www.cmds.canterbury.ac.nz
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Project Information Sheet 
 
 
 
INFORMATION FOR FRIEND AND STRANGERS 
 
 
 
Project Information 
 
You are invited to participate in the research project “The relationship between salivary 
cortisol levels and self-perception of anxiety in adults who stutter across various speaking 
situations”. 
 
The aim of this project is to investigate whether persons who stutter have different anxiety 
levels in various speaking situations than persons who do not stutter.  
 
Your participation in this project will involve emerging in a 10 minutes conversation with an 
individual who does or does not stutter. During the conversational activity, the individual will 
tell you about their current occupation or job, and about their own interests and hobbies. You 
are more in the role of a listener, however, feel free to ask questions. 
 
The project is being carried out as a requirement for a Masters of Speech and Language 
Therapy by Janine Diehl, under the supervision of Professor Michael Robb, who can be 
contacted at the University of Canterbury on 364 3296. They will be pleased to discuss any 
concerns you may have about participation in the project. The project has been reviewed and 
approved by the University of Canterbury Human Ethics Committee. 
 
 
Sincerely, 
 
 
 
 
Janine Diehl (BLST)     Professor Michael Robb 
Master of Speech and Language Therapy Student  Department of Communication Disorders 
Ph: 33411500 extn 52198    Ph: 364 2987 extn 7077 
Mob: 021 713008       Email: michael.robb@canterbury.ac.nz 
Email: jdd45@uclive.ac.nz      
 
 
University of Canterbury Private Bag 4800, Christchurch 8020, New Zealand. 
Tel: +64 3 364-2987 x7077, Fax: +64 3 364 2260  
www.cmds.canterbury.ac.nz
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Janine Diehl 
Department of Communication Disorders 
University of Canterbury 
Private Bag 4800 
Christchurch 
10 May 2010 
 
 
 
 
Consent Form 
 
 
“The relationship between salivary cortisol levels and self-perception of anxiety in adults who stutter 
across various speaking situations”. 
 
 
I have read and understood the description of the above-named project. On this basis, I agree to my 
participation in the project, and I consent to publication of the results of the project with the 
understanding that confidentiality will be preserved. 
 
I understand that I may withdraw from the project at any time, including withdrawal of any information 
that I have provided. 
 
 
PARTICIPANT’S NAME (please print)……………………………………………........................................ 
 
PARTICIPANT’S CONTACT DETAILS (full address and phone 
number)……….......................................................................................................................................... 
 
.................................................................................................................................................................. 
 
 
Signature: 
 
 
Date: 
 
University of Canterbury Private Bag 4800, Christchurch 8020, New Zealand.  
Tel: +64 3 364-2987 x7077, Fax: +64 3 364 2260  
www.cmds.canterbury.ac.nz
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Interview Sheets for AWS participants
Interview Sheets for AWNS participants
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INFORMATION ABOUT THE PARTICIPANTS (AWS Group) 
 - INTERVIEW -  
 
General Questions about the person 
 
 
Name:      _____________________________ 
Sex:      
Male Female 
  
 
Age:      _____________________________     
Age Group:       
18 - 21 21 - 24 24 - 27 24 - 35 35 – 50 50 - 60 60-70 
       
Q 
Current Occupation/Job:      _____________________________    your person 
 
Questions about Stuttering 
 
 
Onset of Stuttering:      _____________________________                 
Treatment Status:      
Yes No 
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Describe your type of Stuttering Therapy (type e.g., Fluency Shaping, Stuttermodification etc.):      
_____________________________________________________________________________________ 
_____________________________________________________________________________________                 
Describe your Stuttering (e.g., word repetitions, prolongations, blocks etc.):      
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
Do you feel anxious when you have to speak or not?      
_____________________________________________________________________________________    
On a scale from 1 to 10, if you have to rate your stuttering severity: ranging from 1 meaning no stuttering 
and 10 being severe stuttering, where would you rate yourself? 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
          
 
 
 
Thank you very much for participating! 
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INFORMATION ABOUT THE CONTROL GROUP (AWNS Group) 
 - INTERVIEW -  
 
General Questions about the person 
 
 
Name:      _____________________________ 
Sex:      
Male Female 
  
 
Age:      _____________________________     
Age Group:       
18 - 21 21 - 24 24 - 27 24 - 35 35 – 50 50 - 60 60-70 
       
Q 
Current Occupation/Job:      _____________________________    your person 
 
Thank you very much!!!! 
 
 
 
 
University of Canterbury Private Bag 4800, Christchurch 8020, New Zealand. 
Tel: +64 3 364-2987 x7077, Fax: +64 3 364 2260  
www.cmds.canterbury.ac.nz
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Appendix D
Communication Situation Scale (CSS) used for the present study (Green, 1999)
Overall Assessment of the Speaker`s Experience of Stuttering (OASES) used for the
present study (Yaruss & Quesal, 2006)
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Participants Initials: 
         Date of Data Collection: 
 
Adapted form of the Communication Situation Scale (Green, 1999) 
 
Instructions: Rate your perceived severity of stuttering on a scale from 1-4 in every-day 
communication situations by making a cross in the according box. 
Rating scale:  1 = no stuttering 
2 = mild 
3 =moderate 
4 = severe 
 
 
Questionnaire: 
Speaking 
situations 
Stuttering severity  
 
1= no stuttering 2= mild 3= moderate 4= severe 
1. Talking with 
a person you 
know well 
    
2. Speaking to 
yourself 
    
3. Phoning a 
stranger 
    
4. Phoning an 
acquaintance 
    
5. Ordering a 
ticket 
    
6. Talking with 
a shop assistant 
about prices and 
articles 
    
7. Talking with 
a boss 
    
8. Talking at the 
dinner table at 
home 
    
9. Talking with 
colleagues 
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  1= no stuttering 2= mild 3= moderate 4= severe 
10. Talking with 
a stranger, when 
others are 
listening 
    
11. Talking to 
an audience of 
unknown people 
    
12. Talking to 
an audience of 
known people 
    
13. Asking a 
stranger about 
the time 
    
 
14. All types of 
speaking 
situations 
    
 
 
Thank you very much! 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
University of Canterbury Private Bag 4800, Christchurch 8020, New Zealand.  
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Appendix E
Adapted versions of the Speaking Task Response Scale (STRS) pre- and
post-sampling in four different speaking situations (Bray & James, 2009)
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Speaking Task Response Scale (Bray & James, 2009)
 
Instructions: To complete the questionnaire please circle the number that correspond to the
strength of your feelings about each question.
 
Questionnaire about speaking to a friend
Please complete this section before
 
     
     
     
     
     
     
     
     
     
     
   
Participants Initials:
    Date of Data Collection:
 for AWS
 
 
 
 you speak with your friend. 
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Please complete this section after
How did you feel while speaking to your friend? 
 
 
 
How would you rate your fluency while speaking to your friend?
 
 
Thank you very much! 
 
 
 
 
 
 
 
 
 
University of Canterbury Private Bag 4800, Christchurch 8020, New Zealand. 
Tel: +64 3 364
      
      
 you spoke with your friend. 
 
 
-2987 x7077, Fax: +64 3 364 2260  
www.cmds.canterbury.ac.nz
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Speaking Task Response Scale (Bray & James, 2009)
 
Instructions: To complete the questionnaire please circle the number that correspond to 
strength of your feelings about each question.
 
Questionnaire about speaking to a friend
Please complete this section before
 
     
     
     
     
     
     
     
     
     
     
   
Participants Initials:
    Date of Data Collection:
 for AWNS
 
 
 
 you speak with your friend. 
      
      
      
      
      
      
      
      
      
      
 
 
 
the 
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Please complete this section after
How did you feel while speaking to your friend? 
 
 
Thank you very much! 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
University of Canterbury Private Bag 4800, 
Tel: +64 3 364
      
      
 you spoke with your friend. 
 
Christchurch 8020, New Zealand. 
-2987 x7077, Fax: +64 3 364 2260  
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Speaking Task Response Scale (Bray & James, 2009)
 
Instructions: To complete the questionnaire please circle the number that correspond to the
strength of your feelings about each question.
 
Questionnaire about speaking to a group
Please complete this section before
 
     
     
     
     
     
     
     
     
     
     
   
Participants Initials:
    Date of Data Collection:
 for AWS
 
 
 you speak to the group. 
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Please complete this section after
How did you feel while speaking to the group?
 
     
How would you rate your fluency while speaking to the group?
 
 
Thank you very much! 
 
 
 
 
 
 
 
 
 
 
University of Canterbury Private Bag 4800, Christchurch 8020, New Zealand. 
Tel: +64 3 364
 
      
      
 you spoke to the group  
 
 
-2987 x7077, Fax: +64 3 364 2260  
www.cmds.canterbury.ac.nz
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Speaking Task Response Scale (Bray & James, 2009)
 
Instructions: To complete the questionnaire please circle the number that correspond to 
strength of your feelings about each question.
 
Questionnaire about speaking to a group
Please complete this section before
 
     
     
     
     
     
     
     
     
     
     
   
Participants Initials:
    Date of Data Collection:
 for AWNS
 
 
 
 you speak to the group. 
      
      
      
      
      
      
      
      
      
      
 
 
 
the 
 
 
 
 
 
 
 
 
 
 
 
133
     
     
Please complete this section after
How did you feel while speaking to the group?
 
     
 
 
Thank you very much! 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
University of Canterbury Private Bag 4800, Christchurch 
Tel: +64 3 364
      
      
 you spoke to the group  
 
8020, New Zealand. 
-2987 x7077, Fax: +64 3 364 2260  
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Speaking Task Response Scale (Bray & James, 2009)
 
Instructions: To complete the questionnaire please circle the number that correspond to the
strength of your feelings about each question.
Questionnaire about speaking with a stranger
Please complete this section before
 
   
 
     
     
     
     
     
     
     
     
   
Participants Initials:
    Date of Data Collection:
 for AWS
 
 
 
 you speak with a stranger. 
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Please complete this section after
How did you feel while speaking to the stranger? 
 
 
How would you rate your fluency while speaking with the stranger?
 
 
Thank you very much! 
 
 
 
 
 
 
 
 
 
 
University of Canterbury Private Bag 4800, Christchurch 8020, New Zealand. 
Tel: +64 3 364
      
 you spoke with the stranger 
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Speaking Task Response Scale (Bray & James, 2009)
 
Instructions: To complete the questionnaire please circle the number that correspond to 
strength of your feelings about each question.
 
Questionnaire about speaking with a stranger
Please complete this section before
 
   
 
     
     
     
     
     
     
     
     
   
Participants Initials:
    Date of Data Collection:
 
 for AWNS
 
 
 you speak with a stranger. 
    
 
      
      
      
      
      
      
      
      
 
 
 
the 
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Please complete this section after
How did you feel while speaking to the stranger? 
 
 
 
 
 
Thank you very much! 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
University of Canterbury Private Bag 4800, Christchurch 8020, New 
Tel: +64 3 364
      
 you spoke with the stranger 
 
Zealand. 
-2987 x7077, Fax: +64 3 364 2260  
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138
Department of Communication Disorders
 
 
 
 
  
     
 
Speaking Task Response Scale (Bray & James, 2009)
 
Instructions: To complete the questionnaire please circle the number that correspond to the
strength of your feelings about each question.
 
Questionnaire about speaking on the telephone
Please complete this section before
 
     
     
     
     
     
     
     
     
     
     
   
Participants Initials:
    Date of Data Collection:
 for AWS
 
 
 you make your phone call. 
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Please complete this section after
How did you feel while speaking on the telephone? 
 
 
How would you rate your fluency while making the telephone call?
 
 
 
Thank you very much! 
 
 
 
 
 
 
 
 
 
University of Canterbury Private Bag 4800, Christchurch 8020, New Zealand. 
Tel: +64 3 364
      
      
 you made your phone call  
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Speaking Task Response Scale (Bray & James, 2009)
 
Instructions: To complete the questionnaire please circle the number that correspond to 
strength of your feelings about each question.
 
Questionnaire about speaking on the telephone
 
Please complete this section before
 
     
     
     
     
     
     
     
     
     
     
   
Participants Initials:
    Date of Data Collection:
 for AWNS
 
 you make your phone call. 
      
      
      
      
      
      
      
      
      
      
 
 
 
the 
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Please complete this section after
How did you feel while speaking on the telephone? 
 
 
 
Thank you very much! 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
University of Canterbury Private Bag 4800, 
Tel: +64 3 364
      
      
 you made your phone call  
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Appendix F
Procedures for the Analysis and Determination of Cortisol (Phaal, 2007)
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Procedures for the Analysis and Determination of Cortisol 
(Lewis cited in Phaal, 2007; courtesy of Lewis, 2010) 
 
Prior to performing the cortisol analyses, the salivettes were thawed and centrifuged for 10 
minutes at 3000 rpm to recover the saliva. Samples from a particular participant were always 
analysed in the same batch to avoid between-assay variation. Saliva cortisol was measured in 
96 well microtitre plates by enzyme-linked immunosorbent assay (ELISA) using a 
monoclonal antibody (Lewis et al., 1992). These ELISA plates (Falcon 3912 microtest III) 
were coated overnight at 4C with 100 µL of cortisol-thyroglobulin conjugate/well (1µg/mL) 
in 6M aqueous guanidine hydrochloride. The following day the plates were washed four times 
with a solution of phosphatebuffered saline (PBS), 0.05 M NaH2PO4, 0.15 M NaCl adjusted 
to pH 7.4 with 5M NaOH, containing 0.1% Tween 20 (v/v). To prevent further adsorption of 
protein, the plates were then “blocked” with assay buffer, PBS containing 0.1% Tween 20 
(v/v) and 0.1% gelatine (w/v) for 1 hour at room temperature. After emptying the plates by 
inversion they were blotted dry and duplicate portions of standards or reconstituted saliva 
extracts were added (50 µL/well) followed by 50µL of a pre-formed complex of cortisol 
monoclonal antibody (1:35) and antimouse Ig-peroxidase (1:500) in assay buffer for 30 
minutes at room temperature (Lewis & Elder, 2000). The plates were then washed four times 
and 100µL/well of substrate added. Substrate was prepared by the addition of 600mL aqueous 
solution containing 8.2g anhydrous sodium acetate and 3.6g citric acid to 400mL of methanol 
containing 270 mg of tetramethyl benzidine. Five hundred µL of 30% H2O2 was finally added 
and the substrate stored in a dark bottle at room temperature. Colour development was 
terminated by the addition of 100µL of 0.9M HCl per well, the absorbance read at 450nm on a 
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BMG Fluostar Galaxy (BMG, Technologies GmbH, Germany), and unknowns interpolated on 
the standard curve. To avoid evaporation 91 losses, the plates were covered during all the 
steps preceding the addition of substrate. 
Saliva (250µL) was extracted with 1mL of dichloromethane and 500µL dried in glass 
tubes. The dried extract was reconstituted with 25µL of assay buffer and duplicate 50µL 
portions used for ELISA. A series of 7 authentic cortisol standards were prepared in assay 
buffer, 0, 3.5, 7.0, 14.0, 28.0, 56.0 and 280nmol/L from a stock standard of 1mg/mL in 
ethanol. 
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